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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO,.« ONTARIO 


---Upon commencing at 2:00 p.m. 
THE COMMISSIONER: Yes, Miss Cronk. 


MS s4¢GRONK: Good afternoon, sir. 


“Our next witness is Dr. Ralph Khawhtiman 4 930) cal 1 


Dees at fia my 

DR. RALPH KAUFFMAN, Sworn 
DIRECT EXAMINATION BY MS. CRONK: 

OF Thank -yOU.4 n..Dr. Kautfman, as 
I understood it, you obtained your medical degree at 
the University Se Kansas. 0n—Karsas «City in, 1965,..1s 
that correct, is1-72. 

A. Rha «s .correciy, 

Ois You spent the following year 
aS an intern at Kansas City General Hospital in the 
same City? 

Ar Phat us «connect. 

On Prom U966"fE0: 01968, Doctor, 
as I understand it, you served as a surgeon with 
the United States Public Health Service and were 


detailed to the Food and Drug Administration with 


the Bureau of Medicine. Do I have that correctly? 
A. Tak Tsecorrect. 
0%. In 1968 you commenced a 


residency in Pediatrics at the University of Kansas 


Medicine Centre again in Kansas City? 
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TORONTO. ONTARIO (Cronk) 
1 
2 
A. Tha tel Snconrect, 
3 Oz And your post-doctoral training, 
4 Doctor, was completed, as I understand it, at the 
5 Bere University and Medical Centre in 1972 in the 
6/ anea-Of¢eClpnicaly Bharmacology? 
” A. Cie tec aoa hit. 
8 Q. Doctor, you have served as 
well and held a number of teaching positions at a 
3 variety of universities. In the years 1976 to 1979, 
ag for example, it is my information that you served as 
11 an Associate Professor of Pediatrics and of 
12 Pharmacology at the University of Kansas? 
13 As Tha teLSAcorrects 
14 Q. And during the same period, 
15 Doctor, you served as Vice-Chairman of the Department 
of Pediatrics at the same University? 
ad A. Tees ei Ghee 
iL Ox Priory .tosethat «as; leunderstand 
18 ity youstaught Pediatrics.at the.University..of 
= 49 Missouri? 
20 A. I was an adjunct professor 
71 there. 
22 Or. Alert wenn dna) Oy 9. 
4 Doctor, you left Kansas City and accepted a position 
2 as an Associate Professor of Pediatrics and of 
24 
25 


ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. ee 
TORONTO.* ONTARIO (Cronk) 


1 
2 
Pharmacology at Wayne State University School of 
: Medicine in Detroit, Michigan? 
4 A. tia Ss, COLrect. 
So o ON And in 1979 you became an 
6 Associate Attending Physician at Children's Hospital 
7 in bichi gan? 
8 A. Thaw VSsecorrectealso:. 
On The following year you became 
; a full attending physician at the same hospital? 
a A. Radi s rag... 
11) Ore ANG ian l982,9 Dector,- as 1 
12 understand it, you became a Professor of Pediatrics 
13 at Wayne State University School of Medicine in 
14 Detrolt,;. a. postt1on which you continue, to hold today? 
A. Thats eLowt. 
15 
O% And as well, Doctor, you 
. became - I'm sorry, you became in 1982 and are today 
yy the Director of the Division of Clinical Pharmacoloy 
18 and Toxicology at Children's Hospital of Michigan 
ee in, Deeror te: 
20 A. Wha ces rag ht. 
714 08 Doctor, you have been kind 
oD enough to provide to me a copy of your curriculum 
vitae and it details any number of memberships which 
- you have’ had: or continue *to have in a variety of 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5420 


TORONTO+ ONTARIO (Cronk) 
1 
2 
professional groups and associations. You are, for 
s example, as I understand it, currently the Chairman 
4 of the Pharmacy and Therapeutics Committee at your 
Di) ne oan haa Children's Hospital in Michigan? 
6 A. (iia Emel omic Che 
7 Oi. And you are a member of the 
3 Pediatric Chairman's Senior Advisory Committee at 
Wayne State University? 
i ING Tie te ace IG es 
10 
OF And you are a member of the 
11 - Executive Committee of the American Academy of 
12 Pediatrics Section on Clinical Pharmacology and 
13 Therapeutics? 
14 A. I was a member; I went off 
i% that Committee last year but I was a member for 
four years I believe. 
= Oe And in fact you previously 
ef served, as I understand it, as Chairman of that 
18 Section; did yournot? 
cea Pes ThieaieiomcOr Lect. 
20 Ore Doctor, you are the author or 
1 co-author of a. great number of book chapters, 
99 academic papers, abstracts and articles, all of which 
| are detailed in your curriculum vitae. I would ask 
i you to identify it as I have described it. | 
24 
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Kauffman, dr.ex. ae 


ANGUS, STONEHOUSE & CO. LTD. 


TORONTO. ONTARIO (Cronk } 

A. It is correct as submitted. 

MS. CRONK: Thank° you; ‘sir. 

THE COMMISSIONER: What number are 
we at? 

THE REGISTRAR: 265% 

THE COMMISSIONER: Benibrt "265. 
---EXHIBIT NO. 265: Curriculum Vitae of Dr. Ralph 

Kauffman. 
MS.) CRONK Thank “you. Sli. 
THE COMMISSIONER: Before you forget, 


Miss Cronk, we discussed the timing question. We 
don't know what's going to happen this week but we 
started late. We thought we would sit until 5 o'clock 
tonight and perhaps even sit late tomorrow just to 
make sure that - Doctor, I use these terms, I don't 
mean to be offensive - but just to make sure we 
dispose of you before the end of the week. 

THE WITNESS: I would appreciate 
this), coe vou, 

THE COMMISSIONER: Veo, -al igi. 

Yes, Miss Cronk. 

“MS. CRONK: Thank YOu, “Sir. 

Oe Dre Kautiman, I don't propose 
to detail with any particularity the numerous articles 


and abstracts that you have written over the years 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. ease 
TORONTO,. ONTARIO (Gronk) 


but would it be fair to suggest that you have written 


extensively in the areas of clinical pharmacology 


and pharmacokinetics of a variety of drugs? 

Ns Yes} *tha't "1s “correct. 

Os You have written as well, as 
I understand 1t7 Doctor) on *such *topres “as “appropriate 
drug dosages for children? 

A. Wrat ro COLrree ct. 

OF And the clinical interpretation 
and application of drug concentration data? 

A. Yes, that “is-correct. 

Q. And as well, Doctor, the 
analysis of various drugs using high performance 
liquid chromatography or, as has been described in 
these proceedings, HPLC? 

A. That vencorrect., 

O* And as well, Doctor, on the 
use of the drug naloxone in newborns? 

A. Tat 1s «correct. 

0}. Doctor, do Ttake at that in 
the course of your medical and pharmacological 
training, as well as in your professional endeavours 
in teaching you have had occasion to become familiar 
with the drug digoxin? 


AY That’ 1S COrrectr. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5423 
TORONTO. ONTARIO (Cronk) 


Doctor; *having regard testhe contentseot your 
Curriculumivitae; thatiipriorato themsummeruot 1982 


that drug was not a drug of particular research 


Q. Would it be fair to suggest, 


interest to you? 
A. That is correct, it was never a 
drug of direct research interest. I was familiar 


with it becausel.of clhinicalsuses®and also within 


the context 


information 


therapeutic 


as the name 


and care of 


Doctor, are 


of teaching pharmacology,and the general 


anybody working in that area would have. 
O. Tsecne drugtin fact used for 
purposes in your own hospital, Doctor? 
AS VYesulur nse 
Oe AndGasGyoun hospital, Doctor, 


suggests, restricted to the treatment 


children? 
A. That is correct. 
0; What age range of children, 


cared for normally in your hospital? 
A. Generally from birth to 18 years 


@+ Aliswighte tboctonu;, tfotlowing 


the summer of 1982, as I understand it, digoxin has 


been a drug that has attracted something more of 


yourrpanrticular Interest ecbollehave TEhaticonnectly? 


As Yes, I'm afraid so. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. se 
TORONTO.’ ONTARIO (Cronk) 


Ors DOCGLOIy, as. uUnaerstand it, 
you first became involved in the matters that 
concern this Commission in late to mid-August of 1982 
when you were contacted, I believe by Mr. Jerome 
Wiley of the Crown Attorney's Offices here in Toronto 
Pool. Mavexethat correctly, sir? 

Pee Vespa Chatealrs=correct. 

Oe And he spoke to you, as I 
understand it, to determine if you would be willing 
tO, aCe ds a, cCOnNSUltantce 

A. iavee seem Ohi. 

Or AM aoit.. DOCTOR, «Can ‘you 
outline for us, if you would, please, what services 
specifically were requested of you at that time? 

A. At the time he initially 
contacted me, my understanding was that he wanted 
me to serve as a consultant on an ad hoc basis to 
look at the general issues pertaining to the 
involvement of digoxin in the cases that they were 
investigating at that time. 

At that time, the time that he origin- 
ally called me, nothing more specific than that 
was discussed. Following a meeting with him at a 
later date, and I don't recall specifically now 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. ee 
TORONTO,-ONTARIO (Cronk) 


1 
< after that, then specific. questions were addressed 
3 to me and I was asked to review a number of cases 
4 hee were currently being investigated to try to 
5 help them assess what role if any digoxin might have 
6 played in the death of the infants they were investi- 
; gating. 
Ob plement eDOC tO, US t 
: stopping there for a moment then. As I understood 
: what you have just said, the original request was 
10 to provide, as you have said, from time to time or 
tt On an ad hoc basis, pharmacological advice. Do I 
12 have that correctly ? 
13 A. Yoo; minat LSucorrect. 
oF Or And subsequently you were 
asked to undertake a specific review of specific 
15 
cases? 
m AY nae tie: nak be. 
17 Oe All right. And for the 
18 purposes you understood it of assessing, I believe 
~~ 49 you said the likelihood of involvement of digoxin 
20 in those cases. 
A. Tha ticsright . 
an 
O. ALL riight.« And was.it our 
za understanding, Doctor, thatthe cases..that yvou..were 
BE being asked to review were those of children who had 
24 
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ANGUS, STONEHOUSE & CO. LTD. Kautiman, dr.ex, 5426 
TORONTO,..ONTARIO (Cronk) 


died at the Hospital for Sick Children during the 
period JULY;eISO BhEOuchy togMarecha22nd7 nlosie 

A. I believe that is correct, yes. 

QO. Were you asked, Doctor, at that 
time, to prepare a report in writing of any kind with 
respect. to thatereview? 

Ae Yes, I was eventually asked 
to produce a written report to detail my findings 
following my review of the specific cases. 

OQ: AiierlLonit. —“Dogror, may 1 ask 
you, at the time that you were requested to undertake 
that review, were you familiar in any detail with 
the pharmacokinetics of digoxin, that is, the move- 
ment and distribution of the drugs throughout the 
body following administration? 

A. Yes, I was familiar with it, 

I had lectured on it for medical students and 
housesstatf’. #1867 nktwas, familiarwwith ive. 

Or Witter Pont. DPC vols. DOC LO, 
as well as a result of the request to undertake this 
review, conduct any kind of a literature review to 
expand your knowledge of digoxin in that area? 

Des Yes, I did. I accumulated 
a great deal more literature from various sources, 


primarily reprints from published papers, particularly 
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I had to do additional literature research in the 


area of poisoning and post mortem digoxin measurements 


because that was an area which had not previously 


been of a particular interest to me. 


Q. Doctor ,as part ofthat 
literature review, I take it you were interested 
then to expand your familiarity or knowledge as to 
both the therapeutic and the toxic levels of the 
drug that might result in blood and tissue following 
administration? 

A Yes; = thats corrects 

OF Were you concerned as well, 
Doctor, to expand your knowledge concerning the 
elimination of this drug from the body? 

Ne Please state that again. 

Or I'm sorry, Doctor. Were you 
concerned as well to expand your knowledge as to 
the rate of elimination, 2£ you will, of this drug 
from the body? 

Pe Yes, that was part of my over- 
all review, certainly. 

OF And did you address as well, 
Doctor, the reported literature Asean the 
interpretation of digoxin level data both from ante 


mortem and post mortem specimens? 
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TORONTO. ONTARIO (Cronk ) 
A Yeo, aL a@id. 
O- Were you provided, Doctor, 


by Mr. Wiley or by anyone else with written terms 

of reference or specific requests in writing as to 
the scope of the review that you were being asked 

to undertake? 

A. The scope of the review as I 
recall it was communicated to me primarily verbally 
but I was submitted specific questions to which they 
wanted me to respond within my written report. I 
was not restricted to those written questions but 


they were to be included. 
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TORONTO, ONTARIO (CRORE) 5429 
1 
BB Zz Ox Aside from those specific 
EMT /Cr 
3 questions, and —Ptll. come vback to ithat inva moment, 
4 Doctor, did you receive in writing from Mr. Wiley 
5 Or anyone else confirmation as to the nature and the 
purpose of the review that was being asked of you? 
: A. I have the letter confirming - 
j I probably should refer to that before I answer you. 
8 I am not sure how specific it was. 
9 Or Please do. Please feel free 
10]. LO. do SO. 
11 A. Piwull look and ceevit ol have 
2 any specific correspondence at hand that I can... 
which will help give me more precise answers. 
2 OF Thankyou, DOCCOLr. 
14 ‘ 
The question, Doctor, that I am most 
15 interested in, to assist you, is to whether or not 
16 what might be described as terms of reference for 
17 _ this review were outlined for you in writing at any 
18 time? 
eerie A. No, not specifically. As 
eC I recall the letter that I am thinking of simply 
confirmed,,-and I can't put my hands on it rightenow, 
ce Simply confirmed that I would be providing con- 
ee sultation to them and submitting a written report 
23 at some point in future but I was not restricted in 
24 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO~s ONTARIO 


Kaliistman; Ob sex. 


(Cronk) 
5430 


any way to any particular points of reference other 
than, as I recall, other than the specific questions 
that was provided to me that they wanted specifically 
addressed. 

‘OE Perhaps, Doctor, in due course 
if you could turn up that letter we would be interested 
in seeing it. 

A. Yes. 

Or But for the moment, Doctor, as 
I understand it you did ultimately deliver two 
written reporting letters to Mr. Wiley with respect 
to the review that you had undertaken. Do I have 
that .corvectly? 

Ae That .SUCcorrect. 

OF Doctor, I am showing to you 
a bound version of two letters, one of which is 
dated I believern December Loth, 1982, and it 2s some. L5 
pagesyin length. lt. purports to be over your 
Signature. And the second letter, some four pages 
innlength, ,patedmvanuarysi7th, 1933. Are these the 
reporting letters which were ultimately delivered 
to Mr. Wiley concerning the review that you had 


conducted? 


QP 


Yes, they are. 


Do you have a copy of those 
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ANGUS, STONEHOUSE & co.LTO. Kauffman, dr.ex. 


TORONTO, ONTARIO (Grén 543] 
1 
2 letters with you, Doctor? 
3 A. Yes, I have another copy here. 
4 THE COMMISSIONER: Shall we make them 
A’ and B? 
5 

MS. CRONK: I would suggest labelling a 
: one, Mr. Commissioner. 

7 THE COMMISSIONER: Albbvingones) Exhibit 

8 266, is it? 

9 ---EXHIBIT NO. 266: 15-page letter dated December 
16, 1982 and four-page letter 

10 datededJanuaryel7 thy 1983 ;7rfrom 

, Dr. haut fman. 

11 WS CRONIES ~~ -O)e Doctor, you have 

12 referred as well to certain specific questions that 

13 were provided to you for a response. 

14 Pedirect you to-spage ks through’ £5 “of 

15 the first reporting letter if you would, please. 

‘ig THE COMMISSIONER: The pages again? 

MS. CRONK:) “Iam sorry, pages 13 through 
< 15.0of the first reporting letter. Once again we have 
18 a numbering problem, Mr. Commissioner. There is a 

<a larger set of numbers on the far right-hand side. 
20 I am referring to the number on the letter itself. 
21 O% Do you have that, Dr. Kauffman. 
72 AX Yes, I have. 
93 THE COMMISSIONER: Well, there is no 
24 


20 


Aa | | | 
“seopos tio * a } 
nna) io J am iv env : Hl 
a i IF oe 
ora, 3 : 


i i) : ¥ ‘i vie ARI ; ha ae ¥ ig ; 
ie. eat es 4 elie or sesh 986 or 838 i ie: . met ) 
mt ‘ape 1 ae | Big SHO. ok i ne | 
ae with ae Loyd neue bare, A Of 
; Sic haan ‘ 7 Pays. 
4a 


yf, ) ae oe so an 
i pa eo ras! . gt ey 
tt nods up pony aoe od {Le as Berratie: at 


A els aria jeer 6 xo ‘bow! ge behie t ig | Stew i 


Ny } 7 i ay y ne 7 7 : nx CUS 
Ye 24. tenet: v said Od Woes vers T vy a ny bd 


nM AYE +a 


we seats bivow HOY. Ar eee P 


v aa ih) ¥ 

‘ei ae 4 F 
ripe dion: : ‘ee By wie 39 1078 8 ih : 
q i or ae ra yg as wm ry UF he 


mi 2m Bape ca rae, me es | ee a ‘ 


Nee eet er ai 
re ra we bak ie 5 1 
i qa 


ee | ; [3 ae as ,. 
: os beast ede ee ‘tl Hap | ie 
Ml oh a , j LORE iif i . ; 4 f : : re . i 
«Ml Pana ee melt scinigae Pret he ria — met | | ON 


dik. eer Lk rit - 


: ot _ m2 on P 74 ed 
et ow. nines: son0 . 2 


ie 


a &.. 


or hol ae. Fi . ia a4 ; 
i Bt sradt _ Piao 


4 
y 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Kauffman, dr.ex. 5432 
(Cronk) 


way we can conceal the number of pages in the police 
reponsg. 

MS. CRONK: Well, it appears that they 
are mounting, sir, judging from the numbers on this 
page. But you are quite right it is contained in the 
police report. 

THE COMMISSIONER: Everybody will know 
when to ask for pages 160 to 186 inclusive. 

MS... CRONK.S S80 Ye poecter, -the-three 
pages starting at page 13 as I take them appear to 
be addressing, in response if you will, certain 
specific questions that were posed of you. 

Are these the answers to the questions 
that you referred to a few moments ago? 

A. Yes, responses to the written 
questions I had received. 

Or RB seL Ging. Ane - NDOEtor, »L 
am showing to you as well a one-page document 
entitled “"Questions for Dr. Kauffman" and I would 
ask you whether this is a typewritten version of 
the questions that were presented to you? 

A. Yes. It looks like the list 
of questions I received. 

MS. CRONK: Mr. Commissioner, I would 


ask that that be marked as the next exhibit. 
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ANGUS, STONEHOUSE & CO. LTD. 5433 


TORONTO, ONTARIO Kauf fman ‘ dr z ex : 
(Cronk) 


THE COMMISSIONER: xiii bat 2 6 fie 

SoA Leb ONO. 26.722 Document entitled “Ouestions for 
Dry Kawttiman 

MS CRONK 260. Dr. wkauefman, who .did 
you understand had retained your services for the 
purposes of this review? 

A. It was my understanding it 
was Mr. Jerry Wiley, Jerome Wiley. 

OF From whom, Doctor, did you 
receive this list of questions or do you recall? 

A. Ltawas,.trom hissstatt., I 
don't remember the specific individual but it was 
£romecitihemeaim Or bi suestabe. alithink Tt was shanded 
to me whensl was in Toronto as il recall, and not 
mailed to me. My recollection is it was given to 
me when I was here on one occasion. 

Oy And,~bDoctor, perhaps it is 
obvious but inasmuch as the end of your first report- 
ing letter addresses specifically these questions 
I gather they were delivered to you some time in 
advance of the completion by you of your review of 
these cases? 

Pe That.is.correct. 

QO. DOCLOG es aPelL lal LOome the 


literature review which you told us you undertook in 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO. ONTARIO Kauffman 1 dr vex. 5434 


(Cronk) 


order to perform this review can you help me as to 
what information was made available to you concerning 
these children in “order “torassrst you in ‘conducting 
your review? 

A. I had summaries of the cases 
which I understood had been prepared by Dr. Hastreiter. 

I had the digoxin measurement data 
from the Centre for Forensic Studies. I had digoxin 
data -hrom-cnewnospital (rou voilck. Chatdren. Tihad 
summaries, various summaries that had been prepared 
of that data, tabulations, simply for convenience. 

I had available to me all the laboratory 
data sheets from the patients' charts of the patients 
I was to review, and then I had the opportunity to 
review copies of the actual charts on one occasion 
Prior CoO SuUDMLeCEInNgG my report. 

8 Pra *vyouvin cractyeboctory 
review all 36 medical records? 

A. Yes, I did eventually look at 
36" charts’ as Irecall=rey*36 records. 

MS. CRONK: Mr. Registrar, would you 
please show Dr. Kauffman Exhibit 264. 

neckory Exhibit 264 in these proceedings 
is a bound volume of what we understand to be Dr. 


Hastreiter's case summaries with respect to theS© 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO. ONTARIO 


Kauffman, dr.ex. 5435 
(Cronk) 
i 
4 26, chu ddren. 
3 Teaskayougito look ateat andjafeyou 
4 would could you tell us whether or not those are the 
5 case summaries that were provided to you for review? 
A. There appears to be a page 
° missing here. 
f On That is possible in the photo- 
8 copying, Doctor, 
e A. Ves; 
10] Q.. Although you will note the 
11 pages are numbered consecutively. 
12 1 Yes. 
oF One through ... Do those 
i appear to be the case summaries,Doctor, that you 
Me received? 
15 A. Yes. Yes they do. Mine were 
16 arranged in a little different sequence. That is why 
17 I was hesitating. They look to be the same information 
18 that I had in summary form. 
ee) O. Thanks you, DOCtor, 
a Doctor, you have told us) as well that 
you had available to you various toxicological data 
2 Tete Cherny describe it as such from the Centre of 
a Forensic Sciences. 
23 To assist you, Doctor, there have been 
24 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Kauffman, dr.ex. 5436 
(Cronk) 


a number of written reports prepared by Mr. Cimbura 
filed in these proceedings. The first is as Exhibit 
95A through F. 

First ismacveport dated Wanuary viel, 
1982. Was a copy of the report provided to you? 

A. I believe so. I can tell 


you exactly which reports I had. 
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A. 

0. 
Doctor, a copy. of the 
February 2nd, "1932? 

A. 

Q. 
we have been provided 


LOS 


POSi2-. 


29th, 1982. 
A. 


0, 


Kauffman, drsex. 5437 
(Cronk) 


What was the date? 

wanuaLryecie wiley LIe2, DOCtOr < 
Yes,7i “have that one. 

And did you as well receive, 


report from Mr. Cimbura dated 


Yes. 
Ati tie third one, Poctor, that 


with is a report dated March 25, 


I have that report. 
Do you have that one? 
Yess 


The next is one dated April 6th, 


That’ 1s" correct. 


And next is one dated September 


me *diad not fave a copy of that. 


Anca che tind! one, DOCtOr, Li 


the series is a report dated December the 3lst, 1982, 


do you have a copy of 
A. 
report either. 


‘ 0. 


that? 


No7j= 2. did not have a copy of that 


Other than the four written 
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ANGUS, STONEHOUSE & CO. LTD. Kautiman,. dr.ex. 5438 
TORONTO, ONTARIO (Cronk) 


reports which were provided LOLVOUrromiMr. 'Gambura:, 

were any further particulars concerning his toxicology 

assay results provided to you other than in the format 
wot a written report? 

A. Yes, I had some additional 
tabulated values on Patient Bilodeau, Belanger, Gionas, 
Gage, Woodcock, Inwood, Gage, Perreault, Floryn and 
Volk which were tabulated in a different form that 
came from the Céntre of Forensic Studies but they were 
not a part of the formal report as I have had on the 
other cases. 

0. Thank you, Doctor, we will come 
to the specifics of that information in due course. 
You have’ told us as well, Doctor, that you had 
available to you the digoxin assay data from The 
Hospital, tor Stcke Childrens andi would 1 be correct: in 
assuming that you as well had access to and saw the 
autopsy reports and autopsy particulars on these 
children if those reports were contained in the 
medical record at the time that you reviewed them? 

A. If they were in the medical 
record at the time they reviewed them a year ago I 
would have seen them, ves. 


0. And Doctor, this Commission has 


heard evidencestrom Dr. Harry Bain of The Hospital 
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for Sick Children concerning a report which he prepared 
in June of 1982 concerning these deaths, an assessment 
of the deaths that had taken place during this time 

frame. Did you receive a copy of that report at the 
time that you were undertaking your review? 

A. Yes, i Gia. 

Q. As well, Doctor, we have heard 
evidence that there were and are maintained on the 
cardiology wards at The Hospital for Sick Children 
for the aid of the attending staff cardiologists 
packages known as zebra packages containing certain 
information with respect to the patients on that ward. 
Were you provided with any zebra package with respect 
to any of these children whose case you reviewed? 

A. No, I don't recall seeing 
anything like®* that. 

0, Doctor, at the time you were 
asked to and agreed to undertake this review, a 
preliminary hearing which had been held in respect of 
certain charges against a nurse from The Hospital for 
Sick Children by the name of Susan Nelles had been 
completed, the preliminary hearing was complete and 
Nurse Nelles was discharged in May of 1982. Were you 
provided any information with respect to the 


preliminary hearing? 
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A. I was provided what I think, 
as I recall it, was a summary of the hearing or what- 
ever you call it, the Basis for Judgment or whatever, 
vit was a summary of the hearing. 

Q. There were in that case, Doctor, 
Reasons for Judgment delivered by his Honour Judge 
Vanek with respect to his decision? 

A. Bhat ewa Sari b's 

0. Is that. the. document ‘that you 
are referring to? 

A. Yes, I believe so. 

THE COMMISSIONER: I must have mis- 
understood it. Could we find out as close as we can 
when you were approached by Mr. Wiley? 

THE WITNESS: ..As I recall. it was during 
Augustisot L932) ei, don‘ tenecallythe:exactydate,.or have 
any note of the exact date, but I think it was some 
time, i NeAUGUuSt oO  b9.8 2), 

MS 4 (CRONK: 40: aabttake nit, Dogton, sathat 
is when you were approached originally to provide 
consulting services? 

A. Right. 

0. DO, svou srecad.,. /Doctor.,. iwhenyou 
were requested to specifically undertake a review of 


these cases? 
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A. I don't recall specifically 
because the events are rather blurred in my mind over 


the next few months, but probably it was within the 


~next several months, during the next several months 


acterecthat. 

0. Thanks you;r Doctor. Dector, 
can you tell us as well, were you provided with a copy 
of any of the transcripts of evidence from the 
preliminary hearing that I have just described? 

A. Nope ki didnt ta. lookpati the 
transcripts of evidence. 

Q. Doctor; youshave told us that 
you did have availablevwto youtaccopy of*Dr<, Bain's 
report with respect to these deaths. Did you discuss 
any of the cases which you were reviewing with 
Dr. ‘Bain, or watth any otherophysician-froem+ The 
Hospital for Sick Children, prior to delivering your 
reporting letters to Mr. Wiley? 

A. No? irdontterecall that @Fdid. 

0. And that includes, Doctor, any 
pharmacologist from The Hospital for Sick Children, or 
any biochemist? 

A. That is correct, that includes 
those people. 


Q. Doctor, you have told us - as 
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you have told us about the reports and the data that 
you did receive from the Centre of Forensic Sciences 


as part of the review that you undertook, did you leave 


*with Mr. Cimbura at any time and review with him the 


data which he had compiled? 

A. Yes, I did, I spent one day 
reviewing both some literature that he had as well as 
some details of some of the results, some of the 
studies he had done looking at his methods that he had 
used in his laboratory and discussing specific 
questions I had about the analytical procedures and 
calculatren* procédures andesomfiorthe 

Q. Was that done, Doctor, by you 
prior to delivering your report to Mr. Wiley? 

A. Yes, it was. 

0. And Doctor, we know that you had 
made available to you Dr. Hastreiter's case summaries 
with respect to these cases. Did you before delivering 
your reporting letters to Mr. Wiley meet with or 
otherwise discuss with Dr. Hastreiter the likely cause 
of death, or the possible involvement of digoxin in 
the deaths of any of these children? 

A. No, I never did discuss anything 
specifically with him. We were together in one 


meeting in the fall of 1982 in the Coroner's office 
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with a number of other people, where general issues 
regarding several cases were discussed in the context 
offthevpolicetinvestigatien,* in) fact@that! was my 
vfirst exposure to the whole issue and was in fact an 
orientation day for me. We were both at that meeting 
but other than that contact I really didn't discuss 
anything in detail with him prior to my submitting 
the report. 

0. Do you recall when that meeting 
was, Dr. Kauffman, that you attended? 

A. Pwould have’ to look Vit up, but 
I think it was in October or November of 1982. 

Q. We have heard something in 
these proceedings, Doctor, about a meeting which took 
place at The Hospital for Sick Children on September 
13th, 1982, at which the medical experts who were 
present were asked to express their views as to the 
possible involvement of digoxin intoxication in the 
deaths of these 36 children, were you present at that 
meeting, Doctor? 

A. No, the meeting I was referring 
to was August 27th, 

0. And you have told us that that 
was by way of an orientation day or meeting for you? 


A. Well, it was a scheduled meeting 
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between the Crown Attorney's staff and the Coroner 
and a number of consultants that they had engaged and 


I was one of those people. It just happened that I 


owas a newcomer at that point in time, other people 


had been involved earlier. 

0. Thankyou, Doctormet Doctor, 
could we turn then if you would please to the first 
reporting letter that you prepared for Mr. Wiley, the 
one dated December 16th, 1982. | 

MR. SCOTT: Before we move on, I could 
save this for cross-examination, but I wonder if 
Miss Cronk can tell us if he has any minutes of that 
meeting, or if my friend -- 

THE COMMISSIONER: We may have been 
through this before, is this not one of the ones -- 

MR. SCOTT: Have we, well, I am sorry. 

THE COMMISSTONER: mNo,cno;' MricoYoung 
is not throwing these minutes away. 

MS. GCRONKss To assisthyouyeMrs 
Commissioner, you will recall that on Thursday last, 
or Wednesday last, the production of these minutes 
arose and Mr. Lamek at that time indicated that it 
was the position of Commission Counsel that certain 
portions of those minutes may very well be relevant 


to the evidence of Dr. Hastreiter, because he is 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 3445 
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recorded as having expressed some views with respect 
to cause of death at that meeting. Mr. Young as I 
understand it objected on behalf of the Police to the 

“production of a number of sets of minutes including 
those particular minutes. 

THE COMMISSIONER: I am not sure whether 
we have his final answer yet, have we? 

MR YOUNG? 2 think you, do, Mr. 
Commissioner. 

THE COMMISSIONER: You are not agreeing 
to the production of those -- 

MR. YOUNG: We don't agree. 

THE COMMISSIONER: How far have we got 
on the Police report generally? 

MR. YOUNG: An expurgated copy was 
given to Mr. Lamek late last week. 

MR. SCOTT: Well, Mr. Commissioner, I 
am sort of a newcomer here and perhaps I can be fitted 
into the picture. Bearing in mind that we have 
received I think through Mr. Lamek's good offices 
the minutes of what look like a high-powered Crown/ 
Police Meeting for September 13th. 

THE COMMISSIONER: Yes. 

MR. SCOTT: It seems to me that at a 


certain point we have to stop relying on my friends' 
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good will and impose an order on them, 


THE COMMISSIONER: No, you have a 


little more, not much more, because Ihave read this 


ereport and I haven't yet though had to apply my mind 


to the problem. 
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If Mr. Young has now decided how far 
he is prepared to go then what I was intending to 
dOswass tog summari zenadilethe resthofathehthings=trom 
the police reportwandiat necessaryr«wevrwilirhave 
an argument on whether it should be produced or 
whether it shouldn't be produced. This one is 
Minutes of August 27th and they are not to be 
producedy,andPintakes atreathe reason being they 
havingonothingsetesdoawithocause)ofadeath, wiskthattit? 

MR. YOUNG: That is our position. 
With the greatest of respect to my friend Mr. Scott 
he was not here last week. We went through this 
exercise --- 

MRe SCOTT? No respect is required 
foxrsthataek wasnt tyhere. 

MR. YOUNG: Very well. In any case, 
Mr. Commissioner, it is our position that the bulk 
of the minutes that have not been introduced to date 
are not relevant. If Mr. Lamek approaches us or 
VOU, aSiseig approach us and tell us that there are 
portions that you believe are relevant, we will 
certainly consider that and we may not object. At 
this time, we don't feel that there are other 
relevant portions that should be submitted. 


THE COMMISSIONER: Well, I think 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. wee 
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1 
2 
Mr. Scott and others are! probably ‘entitled to know 
: what the subject matter is of the minutes but without 
4 knowing in detail what they say before he can take 
3) a position as to whether they are relevant or not --- 
6 MR. SCOTT: Well may I go-at it 
7 this way. It seems to me that this is a meeting at 
3 least at which this witness was present. It will 
serve none of us any purpose except to give us a 
: trip to Detroit to have you declare next week that 
u we can have it. We need it now and I would ask you, 
11 Sir, if you review the minutes and tell me there is 
12 nothing relevant in it, well then, I have to be 
13 bound by that. 
14 THE COMMISSIONER: Bearing in mind 
‘ that we are not investigating the police investiga- 
tion beyond May of 1982. 
3 MR. SCOP: I understand that. 
i THE COMMISSIONER: Sobthat 18th s 
18 merely has to do with that and has nothing to do with 
~~ aD the cause of death and has nothing to do with the 
20 investigation of the police before that time then 
1 it probably wiliSnot- be. 
97 MRIASCOTTS Yes, I understand that. 
THE COMMISSIONER: Have you any 
i comments you want to make on this? 
24 
25 
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MR. LAMEK: Only one very brief one, 
Mr. Commissioner. Nice to hear Mr. Scott back again, 
but that wasn't what I was about to say. 

MReeSCoOrTT: I will be here more, it 
is my week. 

MR. LAMEK: As'I said last week, 
the minutes of the August 24/27 meeting, whatever it 
is, are minutes which in my view contain certain 
few extracts which are relevant to the question of 
cause of death. I would certainly propose to offer 
those extracts when Dr. Hastreiter was here and it 
may be there will be objection to them, it may be 
possible to do that while Dr. Kauffman is still here. 

THE COMMISSIONER: Was there anything 
said by Dr. Kauffman or reported to have been said 
by Dr. Kauffman? 

MR. LAMEK: lL dOrnotearecalh anything 
to that effect, Mr. Commissioner, but I will check 
them again and I will advise you and everybody else, 
Sart 

THE COMMISSIONER: Yesw alliright. 

_MRaA SCOTR: Well, I would just like 
to be on record that to receive them next week will 
not be of any assistance when this witness has 


happily returned home. 
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by the time you attended the August 27th meeting 
formulated any opinion with respect either to the 
cause of death of these children or the possible 
involvement of digoxin intoxication in any of their 
deaths? 

A. Welll, at the time I attended 
that meeting I had no knowledge upon which to base 
ampopinion+atihatiwas thyriinst introduction to) the 
entire issue. So, I don't remember what I said at 
that meeting but it is unlikely that I voiced any 
opinion on any case because I simply didn't have the 
knowledge to do so. 

OF Tiankievou ;,tDeGaters 

beector;, ~ycouldiahecaskhyow now 
if you would, please, to turn to page l.of your 
first reporting letter to Mr. Wiley. That is the 
letter dated September 16th. As I read your first 
reporting letter, Doctor, there is no overall summary 
section to your report but I note that it deals in 
some detail with 10 cases but with no others. 

At tpage ‘hp of)the ;reporting Letter 
ineparagraphyw2iyousindiecate sthatathe cases ;o8;10 
patients were to be reviewed in detail in your report 
but in the remainder of the cases, and I am quoting: 


"...there was either inadequate 
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"information upon which to base a 
detailed review or there was no 
objective evidence of digoxin toxicity. 

The first statement I suggest is 
perhaps self-explanatory, Doctor, but I confess I 
had some difficulty with the latter part of that 
statement. Can you help us as to what you meant 
when you stated that there was no objective evidence 
of digoxin toxicity in those cases other than the 
10 which you reported upon in this letter? 

A. I was referring primarily to 
lack of any digoxin measurements, also lack of 
electrocardiographic evidence, if that was on the 
chart, or any other laboratory evidence which might 
suggest digoxin toxicity, such as an elevated 
potassium level or the patient being on digoxin and 
having compromised kidney function and things like 
thas 

OX WOouLd=’ be correct; > Doctor, 
in inferring from your statement, to which I have 
just drawn your attention, that in some cases then 
there was simply in your view inadequate information 
to allow you to form an opinion? 

A. ThateLsrcorreet. 
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TORONTO,: ONTARIO (Cronk) 
A. In some cases. 
Or, Thankyou, Doctor. eThe next 


two and a half pages of your first reporting letter 
are devoted to what you have described by way of 
introduction as general comments regarding the 
interpretation of digoxin assays on ante mortem and 
post mortem sera, fresh post mortem tissue and 
fixed and exhumed tissues. As you will perhaps 
appreciate, Doctor, we have heard evidence from a 
number of witnesses that the variety of specimens 
taken from these 36 children and the manner in some 
instances of their sampling gives rise to a number 
OEP problems -OLs interpre tatironwe, 1] Stake wit that at 
was to those types of problems of interpretation 
that you were addressing yourself in the first pages 
of your reporting letter? 

A. Yes, that is correct, because 
I felt that I had to set the tone for any judgments 
that I made to lay out the caveats that had to be 
included in those and to try to convey the uncertainty 
that was inherent in certain of the types of measure- 
ments that were made. 

OF Doctor, may we turn first then 
if you would to the issue of post mortem serum levels. 


I would ask you whether in your view there are 
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TORONTO, ONTARIO (Cronk) 


particular problems of interpretation or difficulties 
of interpretation that arise with specimens of that 
kind? 

INS Yes, there are. I suspect 
not having been here before, but I suspect you have 
heard this alluded to before. |It is I think well 
documented in the literature that following death 
there frequently is a change in the serum concentra- 
tion of digoxin in a patient who has been receiving 
digoxin or who has received digoxin prior to death. 
This is time related following death. It seems to 
be variable depending on the location from which the 
sample is obtained and it seems, even within those 
variables, seems to be quite variable from individual 


to individual. Is that responsive to your question? 


Ov Vestichankmyoupn Doctor. 
Ne The data that I had seen at the 


time I wrote or prepared this report indicated to 
me that the digoxin in serum following death could 
change or vary anywhere from no change at all up to 
threefold increase following death, in the serum or 
in the pilcoed: 

0. Doctor, as you anticipated, 


we have indeed heard evidence with respect to the 


phenomena whereby the concentration of digoxin in 
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serum can under certain circumstances elevate post 
mortem after death. That has been referred to in 
these proceedings as the multiplier effect. Is the 
range that you have just referred to, that is, from 
zero up to 3, the range of multiplier in post mortem 
blood specimens which you feel reflective of the 
reported cases to date in the literature? 

A. Well, at the time I wrote the 
report that's what I was using; subsequent to my 
report during this past year, Dr. Hastreiter's group 
has submitted, has published a paper in which they 
looked *atmthisefactoreinea number OfSinfantst*atstheir 
hospital and have, as I understand it, as I recall 
from looking at that paper several months ago, they 
documented a multiplier as high as fourfold, but I 
was not aware of that at that time, that paper had 
not been published at the time I prepared this report. 

Q. Doctor, by referring to the 
minimum of the range as zero, I take it you were 
suggesting in some cases there is no elevation at all? 

A. That Ls tcorrect*. 

BOY. Abieright. £486 .ehatdthe otactor 
does not appear, based on the reported cases to date, 
to be a universal one in the sense that it happens 


in every instance? 
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TORONTO.: ONTARIO (Cronk) 
1 
2 
re lies extremely. common. but I 
: don't think it occurs consistently in every individual ] 
4 Q. All right. 
> THE COMMISSIONER: Miss. Cronk, 
6 have we that paper, has that been put before us? 
7 MS. CRONK: We do have the paper, 
3 Sib... = elbebac Gawl) belaeve Vids has.~not, been, marked, as 
an exhibit and I will undertake to get copies of that 
: and see that it is marked while Dr. Kauffman is here. 
” THE COMMISSIONER: Ves yaocauLeeigqnt. 
11 MS. CRONK: Q. Doctor, we have 
12 heard from other witnesses that a possible cause of 
13 the elevation of the digoxin concentration in post 
14 mortem blood as compared to ante mortem blood may 
ie well be the redistribution of digoxin from tissues 
into serum following death. Is that a view to which 
- you would ascribe? 
a) Ae iY OG lat AL Su ae SUS Dectytha & 
18 there is redistribution from red blood cells, from 
“iy various other tissues including skeletal muscle, 
20 myocardium, skin, brain, alot of ,tissues within 
"1 which digoxin may be present in fairly high concen- 
es trations -compared,;to thloods +liver, .Lungs .and+so;.forth. 
O-. becton,.o them rthan «the 
a redistribution if you will of digoxin from tissues 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO,: ONTARIO (Cronk) 


into serum following death, is there any other 
explanation which you feel is reasonably and 
scientifically to be advanced to explain the 
elevation of concentrations in post mortem serum 
samples? 

A. I really have not been able to 
find another explanation which makes sense to me. 

Q. Thank-you, Doctor. “§DOCtOr,; 
other than the difficulties which arise because of 
the multiplier effect, or the elevation between 
ante mortem and post mortem specimens, are there 
any other difficulties or problems of interpretation 
which in your view arise with respect to post mortem 
serum samples? 

A. I suppose one could raise a 
number of questions which in my mind are less well 
documented. One has to wonder if there is any change 
in the breakdown of the digoxin molecule itself which 
might alter the apparent concentration. One has to 
wonder if the assay employed measures both breakdown 
products as well as the digoxin itself or whether 
there may be other substances released following 
death which may interfere with the assay antibody 
and produce apparent elevations in digoxin. I think 


we have some evidence, at least in fixed tissues from 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. ae 
TORONTO,: ONTARIO (Cronk ) 


Mr. Cimbura's work, that there is some breakdown and 
that one can indeed distinguish between digoxinlike 
substances and actual digoxin. Whether or not there 
is any other interferring substance or simply this 
is a result of metabolites of digoxin being present, 
L really don't know; 

ig Doctor, when an attempt is 
made by those qualified to do so to interpret digoxin 
concentrations found in post mortem blood specimens, 
need we in your view be concerned as well with the 
nature of the specimen involved and the sampling 


technique used to obtain the specimen? 


A. Well, that appears to be a 
very important issue. As I said, the location from 
which it is obtained is very important. It seems 


to be one of the variables which influences the 
apparent increase in digoxin concentration. Whether 
or not whole blood or serum is measured could 
influence that too. Another issue that has come to 
light during the past year is the issue of obtaining 
blood post mortem from wholeblood from body cavity, 
so-called gutter blood and what variability that may 
introduce into the apparent concentration of digoxin. 
Q's hE agi DOCEOr yy) Luweel 


return to the issue of gutter blood specimens in due 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. pee 
TORONTO,*ONTARIO (Gronk ) 


course but for the moment, in your opinion as a 
pharmacologist in attempting to interpret these 
post Poe ens oe a levels in post mortem blood 
specimens, do you consider a whole blood specimen or 


a serum specimen to be one preferable to the other? 


A. PL don te think one as Patra early 


preferable to the other but I don't think you can 
necessarily equate them because, particularly in 
infants and small children, it appears that more 
digoxin is bound to red blood cells during life than 
is in solution in serum. So, if one samples and 
measures digoxin in whole blood than you would in 
serum, in post mortem blood samples it sometimes is 
difficult to separate the red cells from the serum 
euCd.iet ane se Lum esadintplespecause he red cells 
tend to break up following death and release some 

of the material inside them. So that sometimes, 
many times post mortem it is difficult to get a 


pure serum sample with which to measure digoxin. 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO Kauffman, Ck. Gla. 


(Cronk) eRe 


Q And the sample of preference 
ado I correctly take it then, Doctor, were it possible 
reliably to do so you would prefer that the specimen 
be a serum specimen? 

A. Yes simply because that is the - 
we have come over the past 10 years to interpret 
digoxin concentrations in term of serum concentrations 
and SO to relate a given concentrations to past 
experience it would be easier to do it currently with 
serum concentration versus the whole blood con- 
centration. And in that sense I would prefer that. 

O's And thatwl take 1t;,, Doctor, “Elows irom the 
fact that reported cases deal traditionally with 
digoxin concentration measured in serum and they 
afford a benchmark against which to measure post 
mortem serum levels? 

As That. sicorreck. 

Q. DOGEOK, yOu have, told us as 
well your view as to the likely range of multiplier 
which may take effect between an ante mortem and a 
post mortem blood specimen. 

Dr. Speilberg of the Hospital for 
Sick Children has as well testified before the 
Commissioner. 


Do you know Dr. Speilberg? 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. RAGA 
TORONTO, ONTARIO 
(Cronk) 


A. I know him, yes. 

Or He has testified, and this 
evidence, Mr. Commissioner, is now found at Volume 
54, -pagen2045e—, lossh ot binding or Tredistributione of 
digoxin) canvas well occur in living patients. 

He sald anethis regard, and Iam 
Sgbley sally shop 

"...without any exogenous administration 

of digoxin, the possibility exists, 

under certain pathophysiologic 
conditions - the published condition 
being renal failure - for reasons that 
we don'tefully ‘understand; “digoxin 
levels can rise in the absence of 
administration of digoxin," 
And he suggested, Doctor, and I tell you that there 
may be a number of causes for that phenomenon. The 
first that he suggests is loss of digoxin from tissue 
because the binding sites may have become damaged or 
the tissues may have died or other things may be 
displacing the digoxin. 

He suggested as well that renal failure 
may account for the phenomena or the other factors, 
interplay of other drugs such as quinidine may cause 


that to happen. Or that indeed tissue death or 
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TORONTO. ONTARIO Kauffman, dr.ex. 
(Cronk) 
ih 
2 necrosis of various tissues may cause that to happen 
3 Thala te. 
4 My Cuestion to you, Dr. Kautiman, 15 
5 that a phenomena with which you as a pharmacologist 
are familiar? 
6 . . 
A. VYeSie elt al S:. 
i i wy 
O. Py OuULeOULNLTON pelOCGOL,, Ls 
8 there any particular explanation or explanations 
) which from a pharmacological point of view appear 
10 to afford the best explanation for that phenomena? 
11 Da Leon ee sthink Te caneGive.- Vou 
2 a simple yes answer to that. 
3 It has been demonstrated that the 
drug-drug interaction such as seen with quinidine does 
a elevate the digoxin serum concentration in patients. 
15 The mechanism by which that occurs 
16 I don't think is fully understood. There have been 
17 studies published looking at changes in tissue - 
18 attempts to look at changes in tissue concentrations, 
19 attempts to look at changes in clearance of the 
ba arug! ,ih other words, rate at. which it 1s. excreted 
from the body. 
21 
T don't, think 1t is clear yet what 
ae the mechanism is but it is a well documented phenomena. 
23 that is the quininine and the drug-drug interaction. 
24 
25 
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Meena to | 6m Kaueeman adie 6x. 5462 
(Cronk) 
1 
2 necrosis of various tissues may cause that to happen 
3 ine ater 
4 My question to you, Dr. Kauffman, is 
5 that a phenomena with which you as a pharmacologist 
are familiar? 
6 . . 
A. VES, eshte Le. 
i On LAyOUuG, Opinion, sPoctor;,, LS 
8 there any particular explanation or explanations 
9 which from a pharmacological point of view appear 
10 to afford the best explanation for that phenomena? 
i1 A. I-don"t think Beean ‘give you 
12 a Simple yes answer to that. 
a It has been demonstrated that the 
drug-drug interaction such as seen with quinidine does 
ie elevate the digoxin serum concentration in patients. 
15 The mechanism by which that occurs 
16 I don't think is fully understood. There have been 
dif studies published looking at changes in tissue - 
18 attempts to look at changes in tissue concentrations, 
19 attempts to look at changes in clearance of the 
a drug. In other words rate at which it is excreted 
from the body. 
21 ; 
Si, dons tu think itis) clear yet what 
ae the mechanism is but it is a well documented phenomena. 
23 that is the quininine and the drug-drug interaction. 
24 
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In terms of the tissue damage, tissue 
deaths, acidosis, hypoxia, those kinds of phenomena 
in the living individual, yes, I would agree there 
I think there is a potential for redistribution of 
digoxin. 

mierrenal tariure thing 1s:a lLttle 
Dit muddy-in my Minds ft rs true that as far asi 1 
know it is true that digoxin, apparent serum 
concentrations of digoxin may increase in a patient 
with compromised kidney function. 

There is one paper, an adult that I 
am aware where this was documented, without any 
further administration of digoxin over a period of 
several days. 

It has also been documented that 
individuals with renal failure may have circulating 
some substance that interferes with the antibody that 
is used in the digoxin assay, so that I am not sure 
in my own mind whether this apparent increase in 
serum concentration in some patients may be just 
an apparent increase due to an interfering substance 
which makes the level look higher than it actually is 
Oreit LG Ls -acrue- reaqLtserroucion of digoxin in the 
serum with a true increase in the serum concentration 


in patients with renal failure. 
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Or Doctor, you have explained your 
views as to the interpretive problems that arise 
with post mortem blood specimens. 

Do all of the factors which you have 
outlined in terms of difficulty of interpretation 
apply equally to the interpretation of digoxin levels 


in ante mortem blood specimens? 


A. In terms of serum concentrations 
‘Or Yes. 
BS No, I don't think they apply 


equally U0 LlWthink®that? =s- 

O* I am sorry, with the obvious 
exception of the multiplier effect. 

re Yes, “LL am not sure: J -under-— 
stand the point of your question. 

OF LVYam7sorvy, Doctors To 'put 
the question more clearly are there problems of 
interpretation which you consider to particularly 
arise when one is trying to interpret a digoxin level 
in an ante mortem serum specimen as distinct from 
a post mortem serum specimen? 

A. One needs to be sure - there 
are problems that are unique with multiple dosing of 
asgoxans 


For example, one needs to be able to 
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TORONTO, ONTARIO Kauffman, dr.ex. 
(Cronk) 
1 
2 be able to interpret the concentration, one needs to 
3 be certain you have obtained the blood sample long 
4 enough after the previous dose that full absorption 
5 and distribution has taken place so that you don't 
A misinterpret the concentration. And that the 
guidelines for that clinically are generally at 
/ least after six hours. For practical purposes we 
8 usually recommend in our Hospital they be obtained 
9 at 12 hours just before the next dose. 
10 If you obtain a specimen too soon after 
11 a dose you will very likely measure non-steady state 
12 concentrations which will be higher than the steady 
state concentrations Which will give you misleading 
. interpretation. 
14 
. One has to consider the assay that 
16 is being used and for standard procedure now, one 
iW - of the radioimmunoassay kits or the fluorescent 
18 polarization procedure and in some hospitals the 
19 colorimetric procedure immunoassay is used. These 
20 are all antibody based studies and assays and are 
subject to substances that may interfere with the 
cs assay and as we have learned during the past year, 
- particularly premature infants and infants up to 
23 three months of age, people with renal failure, 
24 
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Kauffman, dr.ex. 5466 
(Cronk) 
1 
2 people who have too much salt and water on board, 
3 various situations, both age and pathologic 
4 situations can result in interfering substances 
5 which may give erroneous digoxin assays with that 
- particular technique, so there are problems in 
interpretation ante mortem that one must be aware 
7 
Oris 
Of You have referred us in that 
9 regard,; Doctor, co _bothwthe issue .of <the timing at 
10) which the sample is taken and as well to the 
11 methodology employed for the assay technique itself. 
12 When we come, Doctor, to the issue 
‘5 of digoxin concentrations found in fresh or frozen 
tissues are there problems you consider particular 
- to interpretation of those kinds of concentrations 
AS in those kinds of specimens? 
16 Ay I view the fresh and frozen 
17 tissue as probably reflecting as close aS we can get 
18 to the concentration that existed in the tissue at 
~ 19 the time of death, and those measurements are subject 
20 to whatever the problems might be for fresh tissues 
obtained at any time. 
" The problem with tissue concentrations, 
a even fresh tissue concentrations, is that there is 
23 a tremendous overlap between concentrations associated 
24 
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(Cronk) 5467 


with apparent toxicity and concentrations seen in 
patients who are taking digoxin who don't have any 
apparent toxicity. There is tremendous overlap. 
There is tremendous variation. More than tenfold 
Vablatlion from inarvidual, to individual . In either 
a therapeutic or associated with apparent toxicity. 
SOT tiiae Makes Gt dlr ricult- im an tSOlated=situation 
to say that the single measure is toxic or non-toxic 
unless it is obviously different, higher than any 
reported concentration associated with therapeutic 
dosing or with toxic doses. 

O DOcLOLT, 2b 1 cOula stop you 
there just to make sure I understand what you said. 
You have told us there is a tremendous area of over- 
lap between concentrations in various tissues as 
between therapeutic ranges and as between toxic ranges. 

How then with certainty if it is indeed 
possible at all can a pharmacologist judge whether a 
particular concentration in fresh or frozen tissue 
does fall within the toxic range? 

A. T-d0m coeluinnk you. can interpret 
digoxin concentrations in isolation. You have to look 
at’ them ii the context of the entire clinical picture. 

For example, if you measure concentratio 


X and it could be within a range that has been reported 
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as toxic or a range seen in patients with toxicity 

and this patient has no clinical evidence of toxicity, 
Tewouldenet.caiivthatva roxio level ain -that partictilar 
patient. 

On the other hand if the patient had 
other signs of toxicity such as symptoms or electro- 
cardiographic evidence, then I would accept that that 
could be a toxic concentration in that patient. So 
you have to interpret the drug concentration in the 
context of thetentirespicturey siGdon’t othinktyoutcan 
interpret it in isolation. 

OF Letakeeit sthen, ODoctoreithéere 
are two features of particular assistance in that 
ettthaabons The first being the actual clinical 
condition of the child and whether or not the patient 
had been exhibiting any signs which clinically could 
be interpreted as symptomatic toxicity? 

A. Thatburs right. 

©. AndSsecondiy 7 sDoctor;, 24ers 
of obvious relevance from what you have said to compare 
the concentration measured with those that have been 
reported in other cases in the literature to determine 
whether it falls within what has been reported as a 
therapeutic level or a level beyond that which was 


considered in the published literature as being 
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therapeutic? 

A. ThateLS crrgnk.. ~ hither 2t has 
to be so different from previous experience that it 
ius'\.cleanlystoxtctor itahastito *beédassoctiatediwith other 
supporting clinical signs and symptoms and objective 
evidence that the patient was experiencing toxicity. 

OF Doctor, you vhavei told rusuthat 
the literature review which you undertook when you 
accepted the assignment of reviewing these charts, 

did you as part of that review seek to observe what 
had been reported in the literature in fresh and 
frozen tissue specimens as the ranges of concentrations 
to be taken as within the toxic category in samples 
opithacrkineds 

A. Yes, I attempted to find what- 
ever literature I could to get some idea of what 
ranges had been recorded and that one could use as a 
guideline for making judgments. 

OF Right. Amongst Mr. Cimbura's 
findings ,4Dr fakavutiman;,iyourswmaybrecaLlh inthistfirst 
report dated January llth, 1982 - perhaps you have a 
copy before you? 

ay Lteninkkinhave apeopycot that 
here some place. 
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his report,. Doctor. . Do, you haves that ,.,Doctor? 

Bs Yes. 

OF Item No. 3 on page 4, Doctor, 
Mr. Cimbura records that the range of digoxin values 
found based both on literature reports and research 
conducted at the Centre for Forensic Sciences found 
in patients on digoxin therapy in ventricular muscle 
of infants was between 49 and 975 nanograms. 

He suggests further in Item 3 that the 
range of concentrations reported in specimens of that 
kind in cases of fatal poisoning was between 108 to 
1240 nanograms per gram. 

Based on your review of the literature 
and your knowledge of the area, Doctor, is that range 
of toxic values in heart muscle specimens one which 
you agree or disagree? 

A. Yes, I would agree with that. 

O. And, Doctor, if you examine 
paragraph 4 on page 4 we find that Mr. Cimbura sets 
out similar ranges again based both on literature 
reports and his own research with respect to values 
found in lung specimens and suggests that the con- 
centrations reported in those kind of specimens in 
cases of fatal poisoning was between 4.2 and 100 


nanogramsS per gram. 
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(Cronk) 5471 


Once again I would ask you, Dr. 
Kauffman, based on your own research and knowledge 
of the area is that a range in fatal poisoning cases 


that you would accept as being reliable? 


A. Yes, in general I would agree 
with thac.  L wouldnt’ get hung up too hard on’ the 
exact numbers, but that kind of range is what I would 
agree with. 

I some time ago looked at some of this 
material and tried to look at it for specifically some 
Oi Phe wcadtea tiat wie. Hastreiter had published where 
he had given averages yetnih different tissues and 
Chen (ea standard deviations away from the average 
and 1 don = Know. 12 sthis .00°"1S within two, Standard 
deviations from his averages or not but it is in 
this” kind” of rande. 

Or Ana i tcake- it, “Doctor, chat 
your caution with respect to the numbers themselves 
arises by virtue of the area of overlap that you have 
described in trying to postulate these kinds of --- 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO (Cronk) 
DMI ac 
FF 1 
2 0. DOCLOL, would aske you, if? you 
3 would to turn to page 7 of the same report at Note 2, 
4 Dr Kautinan, Onpadge. /palirncmecrmpurda 1ndrcates that 
5 concentrations of edigoxingin the Liver-or persons ‘on 
P digoxin therapy are reported to range between 2.1 and 
190 nanograms per gram; while in digoxin fatality 
‘ cases the concentrations of the drug in the liver are 
8 reported to range between 35.3 and 580 nanograms per 
9 gram. Once again as a general statement of the 
10) — applicable ranges for digoxin fatality cases,.is that 
11 a range that is acceptable to you? 
12 A. Yes, those are the kind of 
< ranges that I recall reviewing in the literature. 
0. Doctor, other than the area of 
si overlap which you have described between therapeutic 
i values and toxic values in fresh and frozen specimens, 
16 you have indicated in your reporting letter to 
iy Mr. Wiley that a further problem arises, and that is 
18 what you have described as the distribution character- 
= if isticsVot edigoxin *pertss. | Canvyouthelp *me; Doctor, 
We as to what problem you had in mind when you listed that 
asi ‘a “factor of "concern win interpreting this data? 
2 A. Well, there are several issues 
2 here, one is that for a given serum concentration, the 
23 concentration in tissues tends to be higher if the 
24 
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patient has been on chronic therapy as opposed to 
following a single dose. 

Secondivs, vheresl manjacross some 
minimal evidence suggesting that in large overdoses 
the distribution of digoxin between tissues and serum 
may’ not besquatesthe samelass it is y= thas! wasoin 
several adult poisonings, may not be quite the same 
as it is when the patients are on therapeutic doses. 

Thirdly, there is evidence that infants 
and small children tend to have more digoxin in tissues 
and red blood cells for a given concentration in the 
serum than do adult patients, which makes it somewhat 
tenuous to directly extrapolate adult tissue 
concentrations to infants.» So» those ares the» three 
areas» that.concéerned merat=that time and still do. 

0. I take it that the latter 
difficulty, Doctor, would be equally applicable 
whether one was considering any concentration found 
in fresh tissue, or indeed a concentration found in 
fixed or exhumed tissue, themwould still have to be 
cautionsapplied!asmtontheadifficulties of comparing 
values found in adult specimens as opposed to tissues 
which may apply, levels which may apply in tissues of 
infants? 


A. I suppose so. I think there are 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5474 


TORONTO, ONTARIO (Cronk) 


other problems with fixed and exhumed tissues that 
probably overshadow this particular problem, that 
make it relatively minor in that situation. 

0. Well, ~Doctor,, dealing first 
WIth Ei xeeeticsues;ecouldevyour outline for us 1£ you 
would the particular problems of interpretation which 
you feel arises in the case of digoxin values found 
in those kinds of tissues? 

A. There are several problems that 
Tiiam aware of. 

THE COMMISSIONER: Before you go on, 
Doctor, I take it we find most of this, what you are 
GEVINGY Ss TouUNGTinsyouUrereport, is: it? 

THE WITNESS: Yes, it is essentially 
as I have stated in my report. 

THE COMMISSIONER: I wonder if you 
or Miss Cronk would point out the paragraph. 

MSSeCRONKS @ am<sorry, Siva) The 
matters just raised by Dr. Kauffman with respect to 
fresh and frozen tissues, Mr. Commissioner, are set 
out in general form on page 2 of the first reporting 
letter in the middle full paragraph on that page. 

THE COMMISSIONER: The first full 
paragraph, yes, all right. 

MS — CRONK2 0" = ls that. corrects: Dr. 


Kauffman? 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. SAT 


TORONTO, ONTARIO (Cronk) 

1 
2 A. Yés,"that isiicorrect. 
3 0. And your comments, Doctor, and 
4 correct me if I am wrong,with respect to the problems 
5 of interpreting post mortem serum levels are set out 

in the first paragraph on page 2? 
; A. Thats —correce. 
: 0. ANnGewneressnethiserepert,Ypoctor, 
8 do we find your specific comments with respect to the 
9 interpretation problems that arise when we are con- 
10 cerned with fixed or preserved tissues? 
1 A. I@thinketnat ussdealt wa Chwan 
1D thesthird paragmaphCon™pagew2, titestartsvon page 2. A 

variety of additional problems are..encountered in the 
- interpretation of digoxin assays on preserved autopsy 
14 ‘ 

tissues. 
15 Q. And to complete the matter, am 
16 I correct in inferring that your comments with respect 
17 to the difficulties which arise with exhumed and 
18 embalmed tissues commence at the top of page 3 in the 

ee 40 first two paragraphs? 
A. That -istcorrect: 
20 
THE COMMISSIONER: Yes, Mr. Olah? 

7 MR. OLAH: I wonder if Miss Cronk can 
oe help us, or whether the doctor could indicate whether 
23 the tissue ranges he talked about and agreed with 
24 


25 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5476 
TORONTO, ONTARIO (Cronk) 


Mr. Cimbura are adult or infant ranges? 
THE COMMISSIONER: The tissue ranges? 
MRELOLAHSaRYes;, Simpiyou wilinrecal1 
the doctor agreed with the series of ranges that were 
outlined in Mr. Cimbura's report and I was not aware 
whether those related to adult ranges or infant ranges? 
THE WITNESS: I think they include 
both. LIfsl remember right, Mri icambura specified 


infants specifically when he was dealing with the 


heart tissues. I can't find the page now where that 
information is. 

MSOLCRONK= 1 COLaToybecors further 
assasctance7asir, iteiscmyorecollection; as ateiseof 
Mr. Lamek, that Mr. Cimbura when giving his evidence 
indicated that the ranges quoted, to which I directed 
Dr. Kauffman, were taken from both the literature 
published on adult and infant values in therapeutic 
cases and toxic cases too. 

A. That was my recollection too. 
On page 4 of his report that we were just looking at, 
on page 4, paragraph No. 3, he does specify ventricular 
muscle of infants. But I did look at literature on 
both adults and infants published, as well as some 
unpublished literature that Dr. Hastreiter had made 


available to the Crown Attorney prior to my involvement 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr. ex. 


TORONTO, ONTARIO (Cronk) 


Q. Doctor, based on your review 
of the literature which pertained particularly to the 
range of levels which might be found in infants both 
after therapeutic administration and in cases of 
digoxin fatality. Are the ranges quoted by Mr. Cimbura 
to which I have referred you in line with the ranges 
which you understand to be applicable for infants? 

A. Veo pele coank. So. 

0. Thank you; PDOCctor. SUDector ;. we 
were about to turn then if you would please to an 
elaboration of the difficulties of interpretation 
which you feel apply particularly to fixed or preserved 
autopsy tissues. Could you outline for us please, 

Dr. Kauffman, what your concerns are in that area? 

A. Well, one major concern is that 
when the tissue is placed in the fixative, the digoxin 
is soluble in the fixative and tends to be dissolved 
out of the tissue, or leached out of the tissue and 
moves into the solvent, or the fixative solution. So 
that over time the amount of digoxin in the fixative 
decreases and the concentration in the fixative 
solution increases until an equilibrium develops of 
some sort depending on the relative solubility in the 
tissue,ethe sparticulest_tissue,-jand sthexsolubility of 


digoxin in the fixative. 
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ANGUS, STONEHOUSE & CO. LTD. Kauttman, Gr. ex. 5478 
TORONTO, ONTARIO (Cronk) 


Another thing that seems to happen is 
that to some degree the digoxin can break down in the 


fixative, so that the amount of major digoxin may 


decrease for that reason. Somiti becomes) vyerya difficult 


taking a piece of tissue out of fixative after some 
period of time to know what that measurement means 
others thant digoxin-is) present, jd t-as-virtually 
impossible to quantitate. 

Mr. Cimbura attempted to do this in 
some cases where only one tissue was in the fixative. 
If you have combined two different organs, two or 
more different organs in the same jar then it 
essentially is impossible. When one tissue was in 
the jar he attempted to do this by knowing the weight 
of! the: organ,sandnihe heart,+- aft it» was the,heart, 
knowing the concentration at the time he measured it 
in that tissue, the concentration in the fixative 
fluid and the volume of the fixative fluid and by 
back extrapolation could estimate a concentration 
which may have existed in the tissue prior to being 
placed in the fixative. There are some problems with 
doing that, but that was the best estimate, under 
ideal conditions in fixative that-as¥ the’ best=you can 
do under ideal circumstances with fixed tissues. I 


think it is-a quantitative interpretation of digoxin 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO (Cronk) 
PES S 
1 
2 results from fixed tissues is fraught with problems, 
a and I think it is helpful essentially only to say 
4 that therdigoxinyis?there, or ts not there 
5 0. THen+= fanallyy ’Dector, -could=you 
é outline for us the problems which you feel to apply 
when dealing with exhumed or embalmed tissues for the 
t purposes of interpreting digoxin concentrations? 
° A. I think this is an area where 
9 we have the least knowledge about what happens and 
10] can think of a number of problems, and have very 
11 little evidence one way or the other as to how 
12 significant these problems are. 
oe Digoxin is unstable in certain 
embalming fluids and can undergo chemical degradation 
i following embalming. So if that happened you would 
1S project that the concentration of digoxin in the 
16 embalmed body would decline over a period of time. 
7 We know essentially nothing about 
18 redistribution of digoxin in tissues following death 
. 10 over a long period of time, but we suspect that binding 
20 changes, not because of, but after the tissues die. 
I would predict that when more of the drug becomes 
a unbound it eeads to re-equilibriate within the 
a different tissues so that the concentrations in the 
23 high concentration tissues would decrease with time, 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. Kavutiman,, de.ex. 


TORONTO, ONTARIO (Cronk) 


and the concentration in low concentration tissues - 
or the concentrations were low prior to death would 
tend to increase, so that could be very confusing. 

0. Can I stop you there for just 
a moment, Doctor? 

A. Yes. 

0. Is that a problem unique to 
embalmed or exhumed tissues? I would have thought 
that would apply equally to any tissue specimens 
with which you were concerned? 

A. Lies mon. y unique chem geleysh ele gk) 
embalmed body is intact. If you have isolated organs 
from an autopsy, there is no place else for the 
material to go unless it is in the fixative solutions 
and it leaches into the solution, 

iMotbhesunitact body then vou-can,;, 1 
would predict that you would see digoxin diffusing 
from one tissue into another over a period of time, 
particularly adjacent tissues, so that the concen- 
trations could change. 

0 And are you talking there, 
Doctor, about a matter of relative concentration such 
that the higher the concentration in tissue (a) the 
greater the likelihood that some of that would seep 


or displace into adjacent tissue with a lower initial 


concentration? 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5481 
TORONTO, ONTARIO (Cronk) 


A, Yes, you would predict that it 
would move from higher concentration to tissues or 
body fluids of lower concentration. 

Q. Tam Sorry, Doctor, Io interrupted 
you. 

A. Tidgewie wail! wright Ano ther 
problem is - it is probably the case depending on the 
burial conditions and the length of time that the 
amount of water in the body declines with time so that 
the body becomes, the tissues become drier and drier, 
this is referred to as desiccation of the tissues. 
When my secretary first typed this she typed 
"desecration". When that happens, and you express 
the amount of digoxin in terms of tissue weight, as 
you lose water you lose tissue weight. So if you have 
fresh tissue and you express the digoxin concentration 
in terms of micrograms per gram of wet tissue, and 
then you desiccate or dry that tissue and you lose 
the weight from losing the water and you express 
that same amount of digoxin in terms of a gram of 
tissue, it will appear to be higher because the tissue 
weighs less, the same piece of tissue will weigh less. 
So it is conceivable that in an exhumed tissue which 
has undergone drying, other things being equal, the 


apparent concentration could appear higher than it 
originally was simply because the weight of the tissue 


is less due to loss of water. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5482 
TORONTO,* ONTARIO (Grenk) 


So, you can see that these various factors can work 
in opposite directions. Some of them could tend to 
decrease the apparent concentration, others might, 
particularly the last one, the desiccation, might 
appear to increase or would increase the apparent 
concentration. I have no idea at all to what degree 
these various factors play a role and to what extent 
they change the digoxin concentration of various 
tissues in exhumed and embalmed bodies and it is this 
uncertainty I think that handicaps us in using these 
concentrations in any quantitative sense. 

Q» Well, wDoc toy pwapark: Exom 
being able to rely on the concentrations found in 
exhumed tissues in any quantitative sense, do they, 
having regard to the difficulties you have outlined, 
serve any useful purpose at all in your view in terms 
of interpreting the presence or absence of digoxin 
and the quantity of digoxin in the specimen involved? 

A. They can tell us that digdxin 
isethere, and:that can be helpful..,Thattalone.. 
donAtathinkycansatelLL.us;that.the»patient diedsof 
digoxinetoxieity +s) atThat,siniconjunetionywitheether 
corroborative evidence could support the theory that 
the patient died of digoxin intoxication. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. oa 
TORONTO, ONTARIO (Cronk) 


that from another point of view for a moment. Quite 
apart from the issue as to whether or not digoxin 
Caused” tne deavtuson anys particular spaerenty can you, 
on the basis of concentrations reported in exhumed 
tissues alone make any reasonable scientific conclu- 
sions with respect’ to digoxin toxicity, or isthe 
extrapolation that is possible confined to confirming 
or negating the presence of digoxin in the patient 
involved? 

AN l=think=essentially*=2t is 
confined to confirming or negating the presence of 
digoxin" =l" Chine Lee tamver yal tre. tetomtis.e 
digoxin concentrations in embalming and exhumed 
tissues by themselves to make a definite judgment 
one way or the other that digoxin was responsible 
£LOr™’aeatn« Ler tse Just eCOOTGELILICUle tov interpret 
them, there are too many uncertainties and unknowns. 

On Doctor, given all the various 
difficulties that you have described with tissue 
specimens at large, do you place any higher degree 
of confidence on concentrations reported first in 
fresh or frozen tissue specimens than in fixed or 
exhumed specimens? 

A. Yes, I place a much higher 


confidence on fresh or frozen specimens, obviously, 
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than I do-on fixed. or exhumed ‘tissues.’ LI) think. that 


fresh autopsy material can give you some idea of what 
was there at the time of death. I think, as I have 
said, that there are so many problems with the 

fixed tissues and the embalmed and exhumed tissues 
that it is very difficult to know what the concentra- 
tion actually means. 

QO. : Dea yvoutplaceythenyebocter, 
the same, perhaps I can describe it as low level of 
confidence in concentrations reported in fixed 
specimens as you do in exhumed specimens or do you 
draw a distinction between those two in your mind? 

Als Well, I would differentiate 
them only to the extent that I think we know a little 
bit more about what the nature and degree of the 
changes are with fixed tissue because there is a 
bkttlexbptsotere that! preva little bit:-of information 
from study that can tell us how, to what degree the 
changes can be, to what degree their concentrations 
change. But I don't really think that gives us any 
more competence in interpreting in an individual 
patient, the concentrations that's measured, I think 
they are both very problematic. 

Os Pector, decsothbe, fact thatia 


fresh tissue specimen may have been frozen prior to 
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TORONTO.« ONTARIO (Cronk) 
1 
Z 
GG4 assay affect the level of confidence which you would 
2 attach to the concentration reported? 
4 A. If it was frozen immediately 
5 when it was obtained, within a reasonable time, I 
6 think I would probably treat that essentially as 
7 a fresh specimen. 
3 Bhs Poel Seen t. 
A. In fact, we use freezing 
‘ frequently to preserve specimens for later assay, 
oe that's a fairly standard procedure. 
11 Q. Doctor, you have told us 
12 earlier that, as you understood it, when you were 
13 asked to undertake the review of these cases you 
14 were being asked, and I believe your language was 
. to assess the likelihood of the possible involvement 
of digoxin in the deaths=o£ any of these children, 
3 do I express that fairly? 
iu Ne rethink so, Le © understood 
18 you. 
~ae THE COMMISSIONER: No wl think there 
20 is an extra possibility in there, the likelihood of 
1 the possibility. I think we could have left out one 
oy Or Che" Oener, 
MS. CRONK: i wWesorry, the likelihood 
i of the possible involvement of digoxin - well, I will 
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take out the possible. 

THE COMMISSTONER: Likelihood of 
the involvement is enough, but perhaps I'm wrong. 

MS. CRONK: O28 Wasethatjein your 
mind, the primary objective of undertaking the 
review, Doctor? 

As Yes, I think what I was asked 
to do was to review the cases and, looking at the 
entire picture with the information I had at hand, 
to try and make a judgment as to what the likelihood 
was that the infant's death was related to digoxin. 

Ox Abd paght.! , Dide@yousasiwel by; 
Doctor, in considering each of these cases, address 
your mind to whether any other medication or drug 
may have played a part in the death of the child? 

BR. Mesprl did; thatctwasra part 
of the entire fpicturewo So;ol looked tatrother drugs 
that I was aware were being given or had been given 
and could or could not have played a role in the 
infant's death. 

Qs Duc tyoueas webb, sDoctornptin 
approaching your review of these cases, address your 
mind in each case to the disease state of the child 
anduthewehild's clinical condition with a view to 


determining whether that could account for the 
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1 
y 
terminal events suffered by the child and the actual 
; Cardiac arrest suffered by the child? 
7 a Yes; Tadidh! Asmivhavessaid 
5 before, you cannot interpret the digoxin data in 
6 isolation, you have to interpret it in the entire 
7 clinical, n the, contexteer thesemtinetc iinreal 
8 pictune piotceach case. "So, I Looked at all the 
3 clinical data available to me, the laboratory data, 
not sthe tdigoximadata shut sthe idlinicalslabora tory 
M2 data when it was available, the autopsy results, 
11 and then the other drugs that had been prescribed, 
12 the clinical course of the patient, the description 
13 of the terminal event and then try to relate that 
14 to whatever digoxin data was available on that 
15 particular patiene. 
16 OF DOCtOG) as DF understand 1t 
on a review of your two reporting letters, in some 
_ instances as well you attempted to estimate the 
i minimum dose of digoxin which might have been 
= Ee administered to the child and where possible the 
20 maximum amount of dose that might have been administered 
m1 asi weliyteeboalghave that tcourestly? 
22 A. I tried to do that in several 
93 cases, yes. 
OF Althea ght: Doctor, was it also 
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part of your review to consider whether or not the 
particular clinical condition or disease state of 
the involved child rendered the child more susceptible 
opcnore “vulnerable #to Codi goxintox1Lerty “than “avchi ld 
in a different condition? 

A. Yes PMurade*that a pare-of 
my evaluation. 

MSit GGRONE: Mr. Commissioner, I 
am about to turm to theSspecifiic cases, could we 
take our break now? 

THE COMMISSIONER: Could we talk 
15 minutes then. 
#==SRORESEECESSi 
---Upon~resuming. 

THE COMMISSIONER: Yes, Miss Cronk. 

MSs GCRONK: OFF *Die Sr rRauEtivan? ~you 
have told us that you reported in detail in your 
reporting letters to Mr. Wiley concerning 10 of the 
children with which this Commission is concerned. 
Amongst them, as I understand it, were Justin Cook, 
Stephanie Lombardo, Jordan Hines and Jesse Belanger. 
As I understand it, you reviewed the medical charts 
personally of each of those children. Do I have 
thet *coprect he’ Doc for? 
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OF I take it you are aware, 
Doctor 7. that ine thevcase sof uustim Cook,;i digoxin was 
found in fresh and fixed tissues from that child's 
body and in the case of Stephanie Lombardo and Jesse 
Belanger it was found in exhumed tissues and in the 
case of Jordan Hines it was found in both fixed and 
exhumed tissues. Were you aware of the toxicology 
datacin! thattwregard,s Doctor? 

A. VWisSne Ab ahs 

Ow Andw takesit, Doctor ,cthat 
you are also aware that none of those children were 
known to have been prescribed digoxin during their 
lives while at the Hospital for Sick Children? 

A. Yes, I was aware of that. 

Oe Right. May we turn then, 
Doctor;« totpages’ 2lereyoure fixvste reporting letter, 
if you: would, forsxa moment, to the section entitled 
"Miscellaneous Gomments". As I understand it, you 
indicate in this section of the report that the 
finding of digoxin in the fixed or exhumed tissues 
of these children - I am reading now from the second 
sentence of that paragraph, Doctor - indicates that 
these infants did receive digoxin some time prior to 
their death either by accident or by intentional act. 


Aneleecorrect, Doctorpfthat you 
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further concluded in respect of each of those cases 
that there was a high probability that digoxin 
directly contributed to their deaths? 

: A. Yes, that was my judgment at 
that porn. 

On And in respect of each of 
these four cases, Doctor, did you feel that there 
was sufficient data available to you to permit you 
to attempt an estimation of the amount of the digoxin 
dose that may have been administered to the child, 
the likely route*or rts¥administration and the 
approximate time of its administration? 

AG Well, adequate data for that 
were really only available in the case of Justin Cook. 
SO, 2 was dit froult orenerto, actemnpt tordo that 
with the other patients because of the lack of more 
specific digoxin assay results. 

Os AG -reont. “DOCtOL 41. we can 
then for a moment address the final sentence in this 
section of the report. You indicate: 

"Tt seems unusual that the same medica- 

FELON. a ..4 
I'm Sorry, Et we could back up to’ the second lasc 
sentence: 


"Amongst these four infants only in 
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1 
2 
"the case of Cook was there adequate 
3 detailed digoxin information with 
4 which to make an estimate of the 
5 amount of the dose, the route of the 
6 administration of the dose and the 
7 approximate time of the administration." 
3 Which is what you have just told us. And youi;then 
conclude: 
9 
"It seems unusual that the same medica- 
L tion error would occur with this 
11 frequency on the same ward during the 
12 same shift, therefore, I think there 
13 isla’ reasonable ywrobabili ty idigoxin 
14 was deliberately administered to these 
Tntants 
15 
Doctor, I will return subsequently 
to the basis upon which you formulated that opinion 
G but for the present I take it that it is your view 
18 that in each of these four cases you do not consider 
— 19 it probable that digoxin was administered of delivered 
20 to these children accidentally? 
11 A; I consider that possibility 
: but I discarded it at that time as being the most 
likely possibility for various reasons. I don't know 
a if you want to get into that now or not, we can if 
4 wish. 
25 
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Oy I think we will come back in 
a moment, Doctor, to, the basis ifor the conclusion, 

A. Okay. 

On But I take it we can agree 
at this stage that accidental administration, while 
a posslbility,, was Not. in your view a probability in 


these four cases? 


Bats mnt Ss: COLrrecr. 
Be All right. Can we turn now 
then, Doctor, to the four specific cases... 1. undern- 


stand that it has been some time since you delivered 
these reporting letters to Mr. Wiley and that you 
have not had an opportunity to review in detail for 
a second time the charts of these children, is that 
GOLrrect: 

A. hats a oCOrreet . 

OF Bile rroit. ol ft there is 
anything, Doctor, in the course of our discussion 
to which you would specifically like to refer in any 


of the medical charts, please don't hesitate to ask 


for them: 

ay Okay. 

Oe Dealing first with Justin Cook, 
Doctor. 

THE COMMISSIONER: I wonder, Miss,Cro 
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1 
4 
if it might be wise to have the charts out. 
: MS. CRONK: GN gl WR ah Hi fw ie hs By as The 
5 medical record for Justin Cook 1s Bsnibit 116, 
5 Stephanie Lombardo, Mr. Registrar, that is Exhibit 
6 78, for Jesse Belanger it 1s "79 and for Jordam Wines 
7 pion ie oudepiaiteey (MOR. 
8 THE COMMISSIONER: Yes foley tig ey, 
9 Miss sCronk. 
MS. CRONK: PhiankeyOuUy scl 
na OF Doctor, you have already told 
we us that in the case of Justin Cook it was your 
12 conclusion that there was a high probability that 
13 digoxin contributed directly to his death. Your 
14 summary and evaluation with respect to this case 
15 commences at page 3 of your first reporting letter 
16 and continues over to page 4. I direct your 
attention, Doctor, to thestop.,0f page 4 for the 
i moment if you would, please. I suggest that the 
cr language of your summary conclusions with respect 
ae to this child is somewhat stronger than high 
20 probability. You indicate: 
1 "There 1s no Goubt that this infant 
22 received a large dose of digoxin 
me some time prior to his death and that 
this was e.majyor contributor, if not 
24 
25 
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"the sole cause of his sudden demise." 

Do you see that passage, Doctor? 

A. VCS, - See that. 

Os Does that passage accurately 
reflect the conclusion which you reached with respect 
to Justin Cook? 

rae twcnink Tt does... A muse say 
thateat the? €imerie dietated this i’wasn't picking 
and choosing every word with the idea in mind of 
defending Lie yearelatery*but- i’ chins st tarry 
represents my judgment at that point in time and 
still substantially does. I did hedge because you 
can't be, I couldn't be absolutely certain that 
because of his serious heart disease that it was 
the only cause. He obviously had heart disease which 
could contribute to sudden death at some point in 
time but I thought that it was certainly a major 
conterybutory.: 

Q. ALE «right +? Doctor, *you “have 
anticipated me because I'm about now to ask you to 
outline if you would please the basis upon which you 
formed this opinion. 

me Justin’ Cook, as you recall, 
was three months old and had been in the Hospital 
approximately a little less than 48 hours with severe 


cyanotic heart disease. 
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He never received digoxin by medical 
order at any time during his Jife. He: did receive 
a number of medications during that short hospitaliza- 
tion both intraveneously and orally. 

He appeared to be - the evening of 
I believe it was the 2lst of March he appeared to 
be relatively stable following a dose of propanolol 
at 1800 hours delivered to him because he had a 
severe cyanotic spell. And if you look at the chart 
as I recall he is described as becoming more pink 
and improving significantly at that time. 

He fed several times during the 
evening and had stable vital signs and received 
another oral dose of I believe of propanolol around 
midnight and was described as resting quietly. 

Then at 3:30 a.m. he became irritable, 
increasingly cyanotic, had a convulsion. His heart 
rate went down and then he progressed into ventricular 
fibrillation, approximately 30 to 45 minutes later 
and could not be successfully resuscitated. 

A sample as you are aware was obtained 
during resuscitation and several assays as I recall 
were done on that, but the concentration measured 
in that sample was around 70 nanograms per mil. 


In my report I think I used a number 72 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO Kanenienend rae 5496 
(Cronk) 
1 
2 but there were several numbers around that value. 
3 Tiudontt) thimk i thatersierroical’ 
4 Apparently a serum sample that had 
5 been obtained the day previously was located and 
a digoxin assay was run on it, and the concentration 
was, aS I recall, zero if I am not mistaken. So 
one thing that was very important to me was that he 
8 had had a documented serum concentration from the 
9 sample obtained the day previously which did not 
10 detect any digoxin. He had not been prescribed any 
11 digoxin and still a high concentration of digoxin 
12 was found in a blood sample obtained during his 
resuscitation. 
13 
In addition to that a fresh frozen 
. specimen of the ventricular myocardium was obtained 
1S and assayed for digoxin and was found to contain 
16 approximately 1100 nanograms per gram of tissue. 
17 And then post mortem tissues obtained which were 
18 in preservatives were assayed later on and found to 
19 contain’ digoxin. 
5 I did not attempt to quantitatively 
interpret’ this’ for reasons TIT have described. 
= ae also was found to have digoxin in 
2 his small bowel at the second autopsy. 
23 So the things that led me to believe 
24 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Kauffman, dr.ex. 
(Cronk) 3497 


that he had received a high dosage of digoxin some 
time relatively shortly prior to his death was the 
high serum concentration, the high concentration in 
fresh frozen myocardium, the fact that he had not 
received digoxin at least by prescription prior to 
his death, and the nature of the illness being rather 
sudden and somewhat unexpected and not inconsistent 
with digoxin-induced death. 

I might say that his heart disease 
was of the type that could have contributed to sudden 
death, and also was the type of heart disease that 
digoxin by increasing the contraction of the heart 
could have made his cyanosis that much worse and 
contributed to that mechanism. 

Those are primarily the rationale 
for my judgment in this particular case. 

Oz Thank you, Doctor. 

Doctor, dealing with the severity of 
his heart condition and the nature of his disease 
state, if I canjdescribemiveitiat way, nev our) opinion 
could the terminal events which were sustained by 
Justin Cook including, you will recall, experiencing 
of bradycardia followed by ventricular fibrillation 
throughout the course of resuscitation, have been 


caused by) his):clumical condition? 
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ANGUS, STONEHOUSE &co.LToO. Kauffman, dr.ex. 
TORONTO, ONTARIO (Cronk) 5498 


A. They could have been. Could 
have been. 

OO. And J ake it, DOCtCOLr, sthat 
were that the sole or primary cause of those terminal 
symptoms we would still be in the position of having 
to deal with both the ante mortem and the post mortem 


serum digoxin levels that were recorded on the child? 


Brg Thats .COrrecc. 

OZ And from what you have told us, 
Doctor, 1 ‘take aeythat. this stsucne OLetne cases 
specifically where you considered that the condition 
of his heart disease or the severity of his heart 
disease could well have contributed to increasingly 


severe reaction in the event the digoxin was 


administered? Do I have that correctly? 


A. Tota nk, would nave. 
He was more at risk from the ill 
effects from digoxin than an infant with an anatomicall 


otherwise normal heart, yes, for the reasons I stated. 
O:. Doctor, it has been suggested 

in evidence by Dr. Robert Freedom with respect to 

Justin Cook that digoxin in fact in his view was 


contraindicated for this chiic. 


Based on your review of his medical 


record and understanding his clinical condition, is 
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ANGUS, STONEHOUSE & CO. LTO. 
TORONTO, ONTARIO Kauffman , ar: Jex. 5499 


(CEONK) 


that a view with which you would agree or disagree? 

Ay i would concur with that. 

Os Right. And, Doctor, as well 
was this a case where you specifically addressed the 
possible involvement of other drugs or other 
medications in the terminal events - and the cardiac 
arrest suffered by this child? 

A I considered those, yes. 

(ye Doctor, trom the medical record 
of Justin Cook and I would refer you to page 29 
of the medical record. It iS just beside you on 
the left there, Doctor, 

A. What page, please? 

OQ. Page 29. We know, Doctor, 
from the progress notes on this child that at 
approximately 3:45 a.m. according to nurse Susan 
Nelles' note which appears on page 29 the child 
began to experience difficulties. 

If we turn over to the next page, page 
30, in combination with the nursing note we see that 
between 3:45 and 3:55 in the morning on March 22nd, 
he received or was reported to have received two 
doses of Inderal in the respective amounts of .4 
mMillilitres “and 2 miliiivires: form an aggregate of 


6 mMmilliniLeres. 
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ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO Kauffman, dr.ex. 5500 
(Cronk) 
Do you see that, Doctor? 
As I see that, yes. 
OF YOu end cated, “DOGEOr; in 


your report to Mr. Wiley, and I would refer you to 
the bottom of page 3 of your first reporting letter 
and the top of page 4, that the Inderal so administered 
could have contributed to his bradycardia and 
arrhythmia. 

DO siahave tena CcOLreculLy, — DOCTOR: 

A. Thabeis«COTrLrect. 

OG We also note from the medical 

record cf this child, Doctor, and you referred to some 
of them, that a number of additional doses of Inderal 
were recorded as having been administered to the child 
prior to his death: 

There was, as you referred to a moment 
ago, a dose at 6:00 p.m. on March 21st, which 
according to the progress notes was in the amount of 
3 milligrams given orally by a nurse. 

There was as well, according to page 
25 of the progress notes, Doctor, another dose 
administered at approximately 6:20. I would ask you 
to refer to that Dage if you would, page 25. 

A. I have that page. 


Cy, And that dase, Doctor, I take it 
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ANGUS, STONEHOUSE & CO.LTOKaUffman, dr.ex. 5501 


TORONTO,, ONTARIO 


(Cronk) 
1 
2 we can agree appears from that note to have been in 
3 the amount of .078 milligrams per kilogram 
4 administered by IV. 
5 A. I don't see the IV. 
Or tram, sorry, DOCtor, you are 
: quite right. THE AmountPoLrstdose asset out on that 
i page and it is in the nursing note describing those 
8 events that it is suggested that the amount was 
) administered by IV by Dr. --- 
10 At The note is on page 29. 
11 OF Nov amuisorxry ;SDoctor;, "on 
12 page 27. Dose administered IV by Dr. Kantak. 
Thtaketretehat asithatedose ="TE Sis 
: in respect of that dose at 6:00 p.m. in the evening, 
i Doctor, that you suggested that he had responded? 
15 ; A. Yes 
16 O. The note .indicates that he 
tg almost immediately pinked up? 
18 AS Yes: 
fo Ox And we know as well, Doctor, 
and you referred to this a moment ago that at 12 
4 midnight he is recorded as having received another 
a dose, and I wound ask you in this regard to turn to 
ee page 17 if you would. 4ethis tris the *nedieatior “and ’the 
23 treatment "record “for “the “child? Doctor: 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, Gignesc. 
TORONTO, ONTARIO PO 
(Cronk) 


1 
2 j Nye Yes, = havesie. 
3 4 Ands-at midnight on the. 21st 
4 of March it is recorded that he received another dose 
5 of Inderal. This time .4 milligrams administered 
Oraliy.. 
6 
Do you see that, Doctor? 
7 
A. Ves. 
8 
Oy, Doctor, when you expressed 
9 the opinion as you did in your first reporting letter 
10 to Mr. Wiley that the Inderal administered prior to 


1 Justin Cook's death could have contributed to his 


bradycardia and arrhythmias, were you taking into 


1D 

re account all of the prescribed and recorded Inderal 
doses that appear to have been given to the child 

. or were you directing your mind specifically to those 

15 two which are recorded to have been given between 

16 3:45 and 3:559in tne morningse: Marche nd 7 

17 A Ll was taking into: account all 

18 of the doses, but I was primarily concerned with the 

19 intravenous - the intravenous doses given shortly 
before his Code. The .6 millilitres given intra- 

7 venously, that was my major concern when I said that 

“s it may have Conee DUree to bradycardia. 

22 It is known that Inderal, because of 

23 its b@éta blocking activity is a heart muscle depressant 

24 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO Kauffman , Gis e exe e 


(CLONE) S503 


1 
2 and any time you are treating a baby like this you 
3 are trying to relax the muscle just enough to open 
4 up the outflow tract to the pulmonary artery and still 
5 not suppress him so much that thereby you are going 
P to slow the heart rate and reduce the cardiac output so 
it*is “a fine Vine that one walks. 
: I suspect that when the heart rate 
2 did Slow after that, after those two IV doses of 
9 Inderal, that is why the atropine was given to try 
10 to increase the heart rate again to counteract some 
11 of the bradycardia that had occurred. 
12 Or Doctor, you have referred to 
13 what I think you have described as the beta blocking 
activity ron sinderal:, 
14 
Nes Les. 
: Q. Did I hear you :correctly? 
16 A. Yes. 
17 OQ: Could you help me as to what 
18 you Meant by that. 
19 Be Okay." Part of the ionervation 
20 to the heart is from the adrenergic nervous system 
and the receptors which respond to stimulation from 
: that part of the nervous system are called beta 
ge receptors, and the mechanism of action or at least one 
23 of the mechanisms of action of propanolol is to block 
24 
De, 


lg nl ee 1 ‘e aus sai 
: i Saat 


: ar 
énionting an oa ee Somts. we werd tote oO iyi 
4 zt he i oe ; : 

elie dBiy) afs er be win ses toys JO 


Lats 


tins Ad. ‘ont’ ‘Soybe bie: edba awanil ans wale’ oF 
-_ ea na 


uy ee a ps ra q 
eh ie ha 2 ihiew Lateeedia on aL tiv per 32 
i ee) Ne eee ’ 
rn ; i 
ieee a a9iw deta $aqeve || 
o ids ) hae pat A 
wend VT owas seort y dadee ‘Ysas setts Wole bib 
€ at 


~ 
~ 
= 
Pa 
2 
i 
(2 
_ 
Pl 
4 


“S idavio esw Sitbqots 


ie '.) oY ; . ans aus * ! 7 ‘ La ee a , , 
NOS “SOHO ean iGuva S384 <)eer) ot Scart. § 
: A my } ; be 


LA | Jota seo sped Was .ibteevbetu sii2 AG 
q * 7 
ge! 4 os oe a Gc i> ’ Ms 
; SSPIbSta ster STAM TOY Seo G J 
; i ” y 7 oo : - * : “«< * 
ofnsneid’ piss wld any) badiusesh sven voy Ants Seri 
$ Slessbiil vo frvruci 
a1 
- 


¥ ¢ f Ps ) Av) 
a 


aa 
aS 


’ a J 

[Vis etsy ay suse eid () 
U 

t 


«a Me “ny 4 — ohh , 
| s § aan ” fo 7a 

bio Dadw ot .ep aut Glen ive tes a 7 eal 
a ay Ne me an ay ‘dnd vd tosom-uoy 
a % - om ey 


HOES SVASARE ei at. ein! 


> 


' S 


A) 
A naa ee eucy 7 ona: 


pose. ios Pet 


1% os . 
Pol ‘| 
cadets ; 


Paar 


A wee ee + es 
ce nail ‘Stoeun i “ink: igets’ 6a" ‘peck a 
i ; 


7 


of 


10 


24 


Zo 


GKOLE 


ANGUS, STONEHOUSE & CO. LTD. 5504 


TORONTO, ONTARIO Kauffman ; Cisnex. 
(Cronk) 


those receptors so that norepinephrine and epinephrine 
stimulate the heart or the nervous system, the 
sympathetic nervous system doesn't stimulate the 

heart so much so that it tends to relax the heart 
muscle; it tends to slow the heart rate and excess 
will do that to a greater degree than you wish. 

QO: Doctor, having regard to the 
number of doses that are reported as having been 
given to JustinyCook, in whe 24. hours prior to his 
death, and assuming that the recorded amounts of 
Inderal were in fact administered to the child, would 


they in combination be sufficient in your opinion to 


have accounted for the terminal events which he 


suffered, the mode of death which ensued and his 
actual cardiac arrest and failure to be resuscitated? 
A. I don't think so. These were 
accepted therapeutic doses, and I did not view them 
and do not view them as being excesSive. 
That doesn't mean that in this 
particular situation they may not have had the 
effect of inducing bradycardia, but I think they 
were appropriate doses and used in an appropriate 
situation. And the post mortem propanolol blood level 
that was done indicated too a therapeutic concentratio 


of propanolol existed in this patient. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 


TORONTO, ONTARIO (Cronk) 5505 
Or HPoccoOr,ecanr LeLrer you tO 
that level specifically if you would. I refer you 


to’ Mr. Cimbura’S*reports dated January Lily 1982. 
That is Exhibit 95A, Mr. Commissioner. 

A. Is there a page number? 
Which one? 

ae, January ..Ll,.the fixrstyone, 
Dr. Kautiman, ate page 2. 

Do you have that, Doctor? 

As Yes. 

On I refer you, Doctor, 
specifically to Item [-22 the third from. the bottom, 

NS Yes. 

OE Which indicates that a sample 


of bloodlike fluid which was reported to be chest 


fluid was found to contaim 0.007 milligrams per cent 


of Inderal. Do you see that, Doctor? 
A. Yes. 
OF Were you aware of that finding 


by Mr. Cimbura, Doctor, at the time you prepared your 
first reporting letter to Mr. Wiley? 

A. Not at the time of the 
Ease veporting Jereere I was aware when I wrote my 
subsequent amendment to the report. 


ee As I understand it; Doctor, 
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2 you did specifically address the issue of that 

3| level in your second report to Mr. Wiley? 

4 As Yes, I did. 

Q. Could I ask you now to refer 


to the first page of your second reporting letter. 
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Do you have that, doctor? 

A. Yes. 

QO. DOCEOL, in the rirst paragraph 
under the discussion concerning Justin Cook, you 
indicate as follows -- I'm sorry, you first indicate 
the concentration of propranolol which was measured 
in post mortem blood and you quote the level of .007 mg. 
per cent that you have just referred to” in Mr. 
Cimbura’s report. You then indicate: 

"lL GQid not specirically coment: on 

the concentration of propranolol 

in my original report and the 

question was raised as to whether 

or not this concentration was 
consistent with the doses of pro- 
pranolol the patient was reported 
to have received prior to his death. 

The concentration of 0.007 mg. per 

cent is well within the range of 

concentrations reported in patients 
receiving therapeutic doses of 
propranolol and is consistent with 
the propranolol administered to the 
infant prior to his death." 

Once again, doctor, when you 


express the opinion that that concentration of 
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propranolol was consistent with the doses which the 
infant was recorded to have received during life, were 
you addressing your mind to all the doses of Inderal 
which were prescribed in the 18-hour period prior to 
death as we have looked at them? 

A. Mes’. 

O< isrit also consistent, doctor, 
in your view with only two doses; that is, two doses 
of Inderal that were prescribed and administered as 
you suggested by the progress notes at 3:45 in the 
morning? 

A. As you can see, the range 
of concentrations of propranolol measured in people 
receiving/itnisisotwide; aI thoughtarte could be 
consistent with all the doses or simply the two that 
had been administered shortly before his death. 

OF To put the question perhaps 
a different way, doctor, assuming for the moment that 
the two doses of inderal which are recorded to have 
been given at 3:45 in the morning or thereabouts were 
not given to the child, would that concentration as 
found in that post mortem specimen be consistent 
with the earlier dose of inderal administered at 
midnight? 
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O% Soe takeeat Then ,-do0ccor, 
that that concentration does not particularly assist 
us One way or the other in determining how many of 
all of those doses of Inderal were given to the child 
if indeed all of them were? 

A. Nowe done ee Chink wean 
deduce that from the concentration itself, no. 

On Doctor, does the opinion 
which you express concerning that concentration -- I am 
sorry, would the opinion that you expressed concerning 
that concentration be affected in any way if the 
concentration was measured not in post mortem blood, 
as you have recorded in your second reporting letter, 
but rather in chest fluid, as appears to be suggested 
by Mr. Cimbura"s report? 

A. I don't really know because 
I have absolutely no information as to what happens 
to propranolol post mortem and in different fluids 
after death. I really can't answer that with any 
knowledge. 

0% Thank you, "doctor. 

Doctor, there has been evidence 
before the éonmiasnen suggesting that a medication 
error might have occurred with Justin Cook, such that 


digoxin might have been mistaken for Inderal and, 
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either inadvertently or deliberately, been administered 
to Justin Cook just priomio his Code 25 being called. 

Did you, doctor, in assessing this 
case, take into account the possibility that suchita 
eed ae error might have occurred? 

A. I took it into consideration 
and thought ssbout 1.) TL.couldn't realiy, £rom the 
information I had, see that that was a very likely 
probability,.and,.So,, Lrdidnittudevelopiat omeconsider 
LE Lurther. 

Ox. DOGter pycouldeal [Lefer iyo eo 
page 2 of evour second ,reporting iLetter, 

A. Just a-second. 

ae The first paragraph and the 
last sentence of that paragraph reads, doctor, as 
follows: 

"The propranolol concentration 

in post mortem serum is consistent 

with the assumption that he did 

receive the doses of propranolol 

yecorded,in,the, chart. and) it 4s..un- 
likely that digoxin was substituted 

for propranolol, .an. thoseinstances 4" 

Latakes264 doctons,..theatatethe) time 


you delivered this letter to Mr. Wiley that was your 
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1 
2 opinion? 
3 A. That was, yes. 
4 I was talking about likelihood and 
5 so, uthat was inyriopa nom and Tete iskii thas, that 
, it was unlikely. I didn't think that the levels 
could totallysanswer that: question, but TI thought. wt 
; was unlikely. 
Oy. By levels, are you referring 
9 to the concentration of propranolol that was measured? 
10 A. Rights 
11 QO. Apart from the level itself, 
12 doctor, if there was anything else upon which you 
ie based that opinion, would you elaborate on that for 
us, please. 
14 
Ne Well, I am not sure how 
15 broadly to answer that question. I was taking a 
16 number of things into consideration, including what 
17 I was aware of; changes that had taken place in the 
18 Hospital in terms of the dispensing of digoxin shortly 
~ 49 prior to Justini Cook’ shdeath he Tliwasweakanganto 
consideration the time that he had received medications 
* prior to his death) ~partacularly! byache) intravenous 
a route. I was taking into consideration the volume, the 
24 amount of digoxin that could have been delivered by 
23 that particular route anq those two doses - could have 
24 
25 
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been digoxin instead of pro/ e 
seem to me that the amount/ 

/ 
been delivered in that volume; 
I sthoughthathhighlyaunlikelyathatt thatigus 
digoxin, even if it was the adult intravenous 
preparation, would produce the kind of serum and tissue 
concentrations that he had. 

0. Doctor, may I stop you there 
for a moment. then. 

Dealing specifically with the two 
doses of inderal that are recorded as having been 
administered between 3:45 and 3:55, we know the 
recorded aggregate of those two doses was .6 milli- 
litres. Are you Saying that it is your opinion that 
were .6 millilitres of digoxin to have been mistaken 
for that amount of Inderal, that would not account for 
the levels found both in the ante mortem and post 
mortem serum of Justin Cook? 

ne I think it is somewhat un- 
likely. I would have to do the arithmetic again but, 
as I recall doing the arithmetic of the amount of 
digoxin and the assumptions I had made about how much 
it would take to produce particular concentrations, 
assuming the things that I had outlined in my report, 


it was unlikely that this dose would, given at that 
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1 
Le) 2 point in time, produce those concentrations, parti- 
3 cularly the tissue concentrations. 
4 OF That was my next question, 
5 doctor; whether or not that amount of digoxin adminis- 
2 tered at that time could account for the levels that 
we have seen in the fresh tissue specimens of Justin 
7 
Cook. 
: A. Highly unlikely that it would. 
9 Ore Doctor, may we address the 
10 same issue, please, with respect to the dose of 
igi Inderal that was administered at 12 midnight. 
12 You recall that that dose was, 
re according to the medication record, given orally in 
the amount of .4 -- well, it may in fact be 4 mg, 
i doctor. 1 am not sure 126 that as a decimal mark or 
i not. 
16 A. What page is this? 
17 Or Page 17 of the medication 
18 sheet . 
aS A. Let me look at that. I think 
it was 4 mg. 
20 
Yes, propranolol, 4 mg. orally every 
3) six hours. He had been switched to that higher dose 
a earlier. 
23 OF Doctor ;may 0 ask you. 
24 
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Similarly, with respect to that dose, if 4 mg. of 
digoxin had been administered orally at 12 midnight 
in substitution for the Inderal which was intended, 
could that amount have produced, in your opinion, 
the digoxin levels found in the serum and fresh 
tissue “of this chrlda? 

Ae I don't think we can assume. 
You can't “extrapolate 4°mg. Of propranolol from 4 mq. 
of digoxin. You would have to look at the volume at 
which that propranolol was administered and translate 
that into the volume of digoxin preparation, and I am 
not sure what oral propranolol preparation is being 
used that would administer those doses. 

(Ole I can't help you at the 
moment, doctor, about the forms in which propranolol 
was available at the time. 

AS You see, the problem is, as 
far as I am aware, there was no oral propranolol 
preparation, no liquid propranolol preparation 
available, but I may be wrong because I am not 
familiar with the Canadian products. if it Was “the 
intravenous propranolol liquid, that would, I believe, 
contain 4 millilitres. So-that’ 1f£, instead of the 
4 millilitres of propranolol given orally, one gave 
4 millilitres of a liquid digoxin preparation, then 


we could calculate the number of milligrams of digoxin 
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1 
I19 2 that it would be. Then we have to assumewhich liquid 
3 digoxin preparation might have been used. 
4 On Doctor,” LO" assist’ yous with 
5 that, I will speak to my friends again at the end of 
P the day and I may be able to have that information 
for you tomorrow to permit you to do that. 
; A. Then we can do the arithmetic 
: and say what the possibilities could have been. 
9 On ranks vouw;ye doctor . 
10 I take it, however, doctor, that 
11 apart from the forms in which Inderal is available 
12 on these wards -- I should ask you, are you familiar 
FE with the forms in which digoxin was available on these 
wards during the period in question? 
‘3 A. Yes, I am. I was provided 
that information. 
16 Q. Doctor, accepting the view 
17 that you have expressed in your report for the 
18 moment that digoxin was administered during life to 
19 this* child} Ttakesatthat\.as part-of- your? review 
j of Justin Cook, you did attempt to estimate how large 
; a dose might have been administered, by what route 
and what the likely timing of the administration was. 
a2 May we deal first with the question 
23 of the amounts. 
24 
25 
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As I understand it from the contents 
of your first reporting letter to Mr. Wiley, making 
such assumptions, you have attempted to estimate both 
a minimum amount and a maximum amount that might have 
been administered to achieve those levels. Do I have 


it correctly? 


A. That «us {ecorKnect, 
Oe Could we deal first with the 
question of the minimum amount, doctor. Could you 


explain to us what you estimated that amount to be 
and the basis for your calculation? 

A. I estimated, based on my 
assumptions, I estimated that this would have been 
approximately halfsa millagram,of- digoxin. You have 
to remember that this kind of exercise carries a 
great degree ‘of uncertainty with it because we are 
making assumptions that we have no way of proving of 
disproving but, if you are willing to accept those 
assumptions, then we can make some estimates. I 
think ‘it is terribly amportant .fon everybody, to 
understand that these assumptions may or may not be 
accurate and the estimates then have a great deal of 
inherent variability. 

@.. Leaving aside for the moment, 


doctor, the assumptions that you made - and we will 
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return to those =-"#eu havettold Uusethat, ans your 
estimation the minimum amount necessary to account 
for those levels would be half a milligram? 

A. eS. 

On And referring now,. doctor, 
to the first full paragraph on page 4 of your reporting 
letter, I take it that your estimate was that that 
amount would require a volume of the intravenous 


pediatric preparation of approximately 10 millilitres? 


A. That Ss, Correct. 
QO. And. similarly, reading from 
the same paragraph, that it would require a volume of 


the IV adult preparation of approximately 2 millilitres? 


A. ThateLs Ccorrece,. 

Oe Do I have that correctly, 
doctor: 

Ae Yes. 

ye Doctor, bearing in mind the 


forms in which digoxin was available on these wards, 
both in the adult and pediatric injectable and intra- 
venous forms, can you help us as to how much of the 
pediatric preparation we are talking about based on 
that volume anaeenat approximation of amount? 

Ay How much in terms of...? 
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TORONTO, ONTARIO 
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A. Vials. “Ie adult anyectable 
was supplied in 2 millilitre volumes, so that would 


be equivalent to one vial of the adult preparation. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 9519 
TORONTO, ONTARIO (Cronk) 


The paediatric injectable was supplied in 0.05 milli- 
grams, per wma Lb ire sin smell Cee. wale aso, ee 
would be 10 vials. . These are approximations, I 
wouldn' *. quibble; with a laerle bit onveither side. 

0. Doctor, there is, as well, as 
I understand it, when I suggested to you that the 
volume for the intravenous paediatric preparation as 
stahed in your report would be 10 millilitres, I take 
it that that is a number that we find in your second 
report as the number which appears on page 4 as 5 
millilitres? 

A. Mat Loacorrect,... bad. to amend 
that because when I wrote my report I was assuming 
concentrations that are supplied in the United States 
preparation and I was incorrect. I found out later 
that the Canadian paediatric preparation is one-half 
the concentration that the U.S. preparation is. So, 
that.is the. reason, fors the, discrepancy. 

Q. AJ Je bitte bitakesit. Doctor. 
when you learned of the difference in the two 
preparations between the United States and here you 
recalculated the volume necessary and supplied that 
informations, to Mr. Wiley? 

A. TateuL.s. correct..tbhak is what 


is contained in the second letter, yes. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5520 
TORONTO, ONTARIO (Cronk) 


0. And Doctor, as well, you have 
told us that you made a number of assumptions and 
you have immediately stated that they may or may not 
be accurate and if inaccurate that there is a great 
dealrofivariabatityoinat couldiresultee, Doel haverthat 
correctly? 

A. Piatt. 1.srcorrects 

0. Could you outline for us please 
briefly the assumptions which you did make and the 
basis in your view for treating them as reasonable 
assumptions to make in this instance? 

A. Okay. The only assumption I 
had that I felt any confidence in was the baby's 
weight because that was stated on the chart. To make 
an estimate of the amount of digoxin administered I 
had to make some assumption as to how long after the 
dose was administered the baby died, and that was an 
unknown. So, I assumed that in this particular 
estimate the death occurred within less than an hour, 
or maybe even shorter than an hour, any time less 
than an hour after injection. I assumed because of 
that that there was minimal distribution into the 
tissues from the central compartment and that there 
was no significant elimination of digoxin from the 


body during that period of time. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman , aE s@x. Saal 
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I also had to assume a volume of 
distribution of the central compartment, so, I went 
to the literature and I looked to see what had been 
reported as estimates of the central volume of 
distribution for *digoxiteim infants and; as LT recall, 
the different studies have shown a range anywhere 
from .5' "to ». 6 Pup to“over hf. “There was one study that 
specifically designated a central compartment volume 
of 1.3 and I used that then for my estimate. 

But “f “must*say that one could-equally, 
with equal validity, do the same calculation assuming 
6, .8, ‘L/ whatever, “somewhere in that ‘range.’ I 
thought at the time this study gave me the best 


estimate, so, I used it. 


And then with the equation that the dose 


equals the concentration times the volume of distri- 
bution times the volume weight I calculated the 
possibie ‘dosei 

MR ISTRATHY 2 em "sorry dor <you think 
I could just have that last weight again, please? 

THE WITNESS: Let me get my notes and 
I will give it toyow*n*detar 794 see vthere isn't 
a blackboard here or I would write it out for you. 

MR. YOUNG: Mr. Commissioner, there is 


a blackboard here. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. Ie 
TORONTO, ONTARIO (Cronk) 


THE COMMISSIONER: There is one at the 
back. Could we have the blackboard, please. 

MS. CRONK: Would it be of assistance 
for you, Doctor, to have the blackboard? 

THE WETNESS : Lemight be of 
assistance to the people who are interested if I would 
just put it upon the board for them. 

THE COMMISSIONER: Yes, all right. 

THEsWLINESS? wel Willrgivei nt tonvou 
verbally while we are waiting for the blackboard. 

The estimated dose was calculated from 
the concentration that I had, which I used the number 
70 micrograms per litre, which is the same as 70 
nanograms per millilitre. And that, multiplied by 
the volume distribution of the central compartment, 
whichy as#lesaidy yllusedel¢3 Litresp;umuilerpiied times 
the baby's weight, which was 5.37 kilograms, and if 
you multiply all those numbers out you will come out 
with something very close to .5 milligrams. 

MS. CRONK: I am sorry, I didn't hear 
the very last part? 

THEOWLTNESS: I said if you multiplied 
those out you will come out with something very close 
to .5 milligrameé, 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. a028 
TORONTO, ONTARIO (Cronk) 


THEOWLINESS's © 7A. On my notes I have 


0 Thank you. 

A. T'll put my assumption up and 
then the equation, okay. 

I have changed the concentration to 
micrograms per litre to keep all the volume units the 
same, that's all I have done. So, the dose equals the 
concentration times the volume distribution times the 
body weight and if you assign these values to it, you 
williget 70atimes IesabkimesdSrSiieand i siledidemy 
arithmetic night, thateispapproxdmately <5 maidligrams. 

0. thank youy;sDoctor. teDoctor; 
could we deal with the assumptions which you did make 
in this case one by one if we may. The birth weight 
is obvious enough, I take it that you drew that 


directly - the body weight, I'm sorry? 


A. I used the body weight. 

0. Taatisvrighe;¥l'm sorry. 

A. fhatewassons theychart. 

0. You drew that directly from the 


chartaofotheichila? 
A. Yes. 
0. As I understand it, Doctor, you 


assumed, for the purposes of this estimation as well 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5524 
TORONTO, ONTARIO (Gronk) 


that a single IV bolus was the likely method of 
administration? 

A. that? secorrecth; Uthatteaconrect: 

0. Eaniyouvghelpous) Boector;castto 
why you preferred that assumption with respect to 
mode of administration? 

A. I had no reason to believe that 
multiple doses of digoxin had been administered. I 
thought with the high concentration and the short time 
course of the terminal events that it was highly 
unlikely that the infant had received multiple doses 
of digoxin over a longer period of time or had 
received the dose hours and hours prior to the critical 
events. I thought it was most likely that if it was 
given it was given intravenously because the volumes 
required to give a liquid oral preparation would have 
been somewhat difficult in this child with his 
condition at the time and would have been much more 
difficult in givinoFitiamtravenouslys 

I thought it was highly unlikely, quite 
improbable that it was given slowly intravenously, 
such as putting’ ae Gnithestyitinidvor znethe: vyolutrol 
because that would have taken hours and hours to have 
administered it and probably would not have produced 


such high concentrations before the infant showed some 
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ANGUS, STONEHOUSE & CO. LTD. Kauttiman, “dr.ex. 5525 
TORONTO, ONTARIO (Cronk) 


Signs of toxicity. So, those were the things I took 
into consideration when I made that assumption. 

0. Meroe — DOCTOR, Sacalano-Tirst 
if we may with the possibility of oral administration 
and you have told us that you considered that to be 
unlikely ,) as* i tndersitood 1? 

A. Right. 

0. As I understand it, Doctor, you 
did however attempt an estimate as well as to the 


amount of oral elixir which could produce the serum 


‘ concentrations in the tissue levels that we have 


seen in- Justin” Cook, Doe" ie have’ that- correct? 

A. Mak Ws" correct; si" did*‘do that. 

0. Alieirrghe: 

THE COMMISSIONER: Before we go on, 
isn't there a decimal problem somewhere in that 
equation’ because! Iygustcan't'see’ it at-alld,) 70° times 
L33>taimesoorerveequals. 57 

THE WITNESS: Well, your problem is 
that the: 70’ should®bé that. “There is a decimal 
problem, yes 

THEN COMMISSIONER:. Oh} yes > all Faght. 

MS. CRONK: Q Doctor, dealing then 
for the moment with the question of administration 


by use of the oral elixir, can you-tell us please 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr ee 7328 
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what you estimated would be the minimum amount 
necessary to achieve these levels if that mode had 
been used? 

A. When I did L had to -intro- 
duce another factor here and that was the fraction of 
the dose I estimated would be absorbed and from the 
literature we know that 70 to 80 per cent of the dose 
would be absorbed. So, I.assumed 70 per cent for 
this purpose and assumed that it was absorbed fairly 
rapidly. I also assumed that death occurred five to 
six hours after the injection of the:dose and if that 
were the case -- I'm sorry, this would take a volume -- 
I'm sorry, .l, first assumed that the infant died 
shortly after the dose, approximately an hour and 
under those conditions I estimated that it would 
require a volume of the paediatric elixir of approxi- 
mately 14 millilitres, which would be approximately 
one~half,ounce,. 

0. MiViaragnizg§ Well; Doctor; to 
stop there for a moment because my purpose is to 
understand the assumptions which you made in 
calculating the minimum amount of the dose for an IV 
rapid single dose bolus administration and you have 
told us for the moment then I take it that based on 


your estimations you felt oral administration could 


be ruled outce 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. Soya # 
TORONTO, ONTARIO (Cronk) 


A. I thought it was highly unlikely 
Simply because of the feasibility of giving that 
much volume to a baby that was this sick at that point 
in tame. 

0; All right, and’ I will come back 
then, Doctor, to the actual, caleurations ehateyou did 
on that basis) 1nta moment. 

But dealing again with the minimum 
dose calculation which you made for a rapid single 
bolus IV administration, you have told us that you 
have used a volume of distribution based, I think you 
told*Us*on-your review Otetie PTtterecure, Obl, oertlcres 
per kilogram. 

We have heard in evidence, I tell you, 
Dr. Kauffman, from Dr. Spielberg, his view that the 
central volume of distribution of digoxin varies from 
.6 to° -Lelitres*pertikilogram. **Can*you helpemey “Doctor, 
specifically%as t6Phow you arrivedvat'the''173* Lrtres 
per kilogram as opposed to a --- 

MR. STRATHY: Excuse me, I think it 
was t6°to ®t Leeladon’trthink peewase 6°co? .77 

MS. CRONK:* -L'ne sorry, did -[ say 1. 
You are quite one, Prods © 8 ye 5 

THE WITNESS: Let’ me see, I may have 


in my notes the reference to that because I did jot 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman , dr+sex e 5528 
TORONTO, ONTARIO (Cronk) 


Lt down, trieditootabulate™ the’ estimatest 
MS .OCRONK: 2SQ08 Thankayou, 1. DocEoOr. 
A. There is a paper that I have 


noted here and Air Canada have my reprints some place 


between here and Newfoundland right now. 


0. I see, together with your 
estimates, 

A. Together with my toothbrush. 

0. Well, one would be of more 


assistance than the other. 

A. But I can tell you the date of 
the reprint from my notes and the first author and 
maybe we can find it later on if anybody wants to look 
at these. This is a paper by Warburton from 1980 who 
reported a volume distribution alpha of 1.33, Wettrill 
in 1976 reported a volume distribution alpha of 1.31, 
Hastreiter .62 and he called it volume distribution 
central. There are steady state.volumes distribution 
or volume distribution beta, that is after distribution. 
So, those were the numbers that I used. So, I would 
say the range is .6 to 1.3 approximately based on 
those papers. 

0, All right. So, for the purposes 
of these calculations, Doctor, and having regard to 


the literature which you reviewed, you used a volume 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 9929 
TORONTO, ONTARIO (Cronk) 


of distribution for the central volume of distribution 
at the higher end of the reported range in the 
literature? 

A. Yes. The reason for doing that 
was because there were more papers that I had 
tabulated reporting that than reporting the lower 
volumes. 

0. AP Saghit. 

A. So, I simply went with the 
preponderance of the reprints that I had at that time. 

0. Doctor, is the central volume 
of distribution of digoxin a matter which pharmaco- 
logically has in your view been clearly established? 

A. We have data from numerous 
studies in which it has been estimated - I'm not sure 
that it has been ttotally clarified. I think there are 
a lot of questions yet as to what it means but I think 
we have a common understanding as to what it means 


conceptually. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 5530 
TORONTO, ONTARIO 
(Cronk) 


It take: at; Doctor theater eeulower central volume 
of distribution figure had been used in these 
calculations that would necessarily have directly 
impacted on the minimum amount of dose that you 
have calculated? 

AY Yes, it would require a lower 
dose to estimate, and I've absolutely no qualm, no 
quibble with that. 

As I said, I think these estimates are 
very —- I don"t Know whiehswordmitovuse, ‘bute they 
contain a great déalsof variation, variability, and 
I don't think we should get hung up on one number 
over another within that range. 

I think we could estimate this dose 
with different reported volumes of distribution of 
the so-called central compartment and come up with 
a range of possible minimal doses and I would have 
no problem with any of those. 

I think they are equally open to 
question or equally valid. 

oF And, Doctor, dealing with 
certain of the other assumptions that you made, as 
I understood you told us you assumed there was 
minimal distribution into the peripheral compartment, 


and I take it you were referring in that context to 
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ANGUS, STONEHOUSE & CO, LTD. Kauffman, aic..eX + 
TORONTO, ONTARIO 
(Cronk) 


the amount of distribution that had taken place 
during the alpha phase following administration of 
digoxin? 

Ags Tha tas «Gor rect. 

On Was that related as well, 
Doctor, to your assumption that death occurred within 
less than one hour following administration of the 
dose? 

Ae MES, SASS: 

Ore Why?) Dectonr, -in,this .calcula- 
tion did you assume that time interval between 
administration and death? 

re Because I was estimating 
minimal dose, and during the early part of the 
alpha phase when minimal distribution had taken 
Place would be the time that would require the least 
digoxin to produce that particular serum concentra- 
tion. 

As you get into the later alpha phase 
and blending into the - what is called the beta slope 
of the excretion curve, it takes increasingly larger 
amounts of digoxin to produce the same concentration 
in serum. 

OF Doctor, using the one hour 


time interval which you assumed in this case and 
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ANGUS, STONEHOUSE & CO. LTD. KaQermane ‘Cis. esc. Iooe 
TORONTO, .ONTARIO 2 
(Cronk ) 


having regard to the concentrations of digoxin that 
were in fact reported in the fresh tissue specimens 
from Justin Cook,.in your opinion if the dose of 
digoxin had been administered one hour prior to death 
couldi that account for the concentrations that were 
found in fresh tissue post mortem? 

AX Tetiinke vi COU. Due an tink 
it is less likely but I think 2 could, 

We really don't have a handle on how 
rapidly the digoxin distributes:into the tissues, 
and we also don't know the exact dose that he got. 
And without knowing those you can't answer that 
question with any certainty. 

Le think Be pe bese) tikely that: thet 
was the case because of the high concentration in 
the myocardium as opposed to some time during partial 
distribution, so that there was time for some digoxin 
to get into the tissues and produce the high tissue 
concentrations, but still the distribution was not 


totally complete, 


Cy, Well, Doctor, may I understand 
galgts gers 

We have heard in evidence from 
Dr. Spielberg - his evidence, Mr. Commissioner, is 


found in Volume 54 at pages 2008 and 2009, 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex os fps oh 
TORONTO, ONTARIO = / y ' 
(Cronk) 


Dr. Kauffman, his opinion that with an intravenous 
administration of digoxin the alpha phase of 
distribution following the first few immediate 
minutes takes from 2% “to 4 hotirs’ after *which “a 
steady state of concentration is achieved. 

Is that an estimation of the time 
period for distribution with which you would agree 
or disagree? 

A. In general I would agree with 
it. It may be a little longer than that in some 
patients. The calculated alpha I guess you could 
call it half life, the calculated alpha exponent is 
somewhere between, if I remember right, 30 minutes 
and maybe a little over an hour and you would expect 
distribution then to be complete in approximately 


five of those hab livee=so Chace t “could ‘be =i “sappose 


anywhere from 24 to 5 hours. Something in that 
range. 

OF poctor-== 

A. I wouldn't quibble with those 


numbers because I don't think we know enough speci- 
fica-ELyeto fight about that, but I would agree with 
that general range and because of that we usually 
advise people the time it takes to absorb an oral 


dose, we usually advise them to wait at least six 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 


TORONTO, ONTARIO (CLOnK) 


hours before getting a serum concentration ina 
clinical setting, 

Or Doctor, when you said that 
you considered it unlikely that qa dose administered 
at one hour prior to death could account for those 
levels, and I believe you said vou felt it could but 
it was unlikely and you felt more likely it had been 
administered in time to permit partial distribution, 
were you suggesting from that the dose in your view 
was likely administered longer than one hour prior 
to’ the chitdts*deatn: 

A. That would be my estimate. 

I think it is somewhat unlikely that 
you would see that high tissue concentration shortly - 
in that short eat me 0 nett to an hour. 

With a large enough dose you could 
see that they could, but I think it is more likely 
that it probably was administered several hours, 
and it is hard to say much more specifically than 
thats 

tT doubt Af distribution totally took 
place because I think it would be difficult for the 
patient to survive with that high concentration for 
very long so we are limited on the other extreme 


by those constraints, and so based on that I would 
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TORONTO, ONTARIO 
CELOTE ) 


suspect that the dose was administered some time 
between’ 1] to 2, Ito 3 hours, something Take! that. 
re Prior to death? 


A. Prior to death, yes. 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. 
TORONTO, ONTARIO (Cronk) 
Q, We-know, “Doctor, “in -thrs 


context as 1 told“vou that "the -ehrild "began "to 
experience difficulties at approximately 3:45 in the 
morning. 

MR ¢SSTRATHY: © “Excuse mes behave 
enough trouble understanding evidence that is being 
given, and I just was not clear when the doctor was 
talking about likely that the dose was administered 
more ‘than'an hotir prior to death. Is he talking at 
this point about the oral administration hypothesis 
or is he talking about the ampoule administration? 

THE WITNESS: © You "mean the oral versus 
the IV? 

MRi~ oO LRATHY 24 “Yes. eee mina Ait. 
Commissioner? 

THE COMMISSIONER: I thought you had 
come down in favour of the IV? 

THE WLTNESes <onad calculated" *) had 
estimated a possible oral dose but I had discarded 
that essentially and my comments now were assuming 
an intravenous dose. 

MR. STRATHY: Thank you. 

MS. GROnKS =“ --poector, you have told 
us that your best judgment on the matter is that that 


intravenous dose was likely to have been administered 
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ANGUS, STONEHOUSE & CO, LTD. Kauffman, dr.ex. 5537 
TORONTO, ONTARIO (Cronk) 


some time between one and two and three hours prior 
tomtheschiddtsndeakh?y %Do iohaveuthatecorrectly? 

0, ALY sights fepoctor ,owetknow 
from the medical record of the child that he began 
to experience difficiltiestat approximately 3345 in 
the morning. The doses of Inderal that we discussed 
a few moments ago are recorded as having been 
administered between 3:45 and approximately 4:10 in 
the morning, and a Code 25 was called at 4:20. The 
child ultimately was pronounced dead at 4:56 in the 
morning. 

When you say, Doctor, that in your 
judgment the dose was administered one to three hours 
prior to death, what time are you addressing when you 
make that calculation? 

THE COMMISSIONER: The time of his 
death. 

THE WITNESS: That is I suppose in many 
ways a difficult question. He was actually pronounced 
dead around as you say was at 4:55? 

MS. CRONK?) , 0004256. 

A. Death doesn't always occur 
simultaneously and instantaneously. 

What I think I intended and should 


have said was that it may have been given in that time 


rae ve a | _ NN i) | i 
if: ie = : ne ial 


DRA, EN 
‘noe * ih 
rh g i Wy - nal 


adameaemae Wei? hs 


1m ane k Mine Galion Sit 


hae Wes ws otuon Ree yiwbemet ty fiiida 
# ¥ re wary 8 4 
7 ie me wie om ~HLemaon 


} Faciene identi: aiw ugab Sue dihompbor 
peas Wee ane | ets ‘ert (nek oF aolt0 
| be iar bag Joi Aga 


+ ae wit sob 

| ek dae eames stor 
or in aby ston ” on snabag atin erat sa.ih A avow 
ee BBN a9 ies C62 VOR BG, buuhis. heob 


24 


25 


= 
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frame prior to obtaining the sample which was obtained 
somewhere during that 30, 45 minute period. 

0. You are referring, Doctor, now 
to the sample obtained during the resuscitation effort? 

A. Right. 

0. Doctor, you have indicated as 
well that apart from estimating the minimum dose which 
might have been administered to the child intravenously 
to account for these levels, you as well attempted to 
estimate the maximum amount of dose. 

Would*you explain foreus, Doctor, what 
your estimate was as to the maximum amount of the dose 
and the basis on which you arrived at that calculation? 

A. I estimated that it would take 
approximately 4 milligrams. I wrote down 4.3 milli- 
grams. ’ I’don*t’think wercan quibble about ‘decimal 
points in this area, but it was approximately 4 
milligrams would produce such a serum concentration. 
Again the number that you come out with is highly 
dependent on which assumptions you make. 

0. Well, Doctor, leaving aside your 
assumptions for a moment and recognizing that your 
estimated maximum dose was 4.3 milligrams, as I read 
your report you suggested that that would require a 


volume of the paediatric injectable preparation of 


86 millilitres? 
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TORONTO, ONTARIO (Cronk) 
A Thatyaa cosrectk: 
0. And,do. i I,,correctly take:.from 


that, Doctor, given the volumes in which we know that 
form of digoxin was available on these wards, that 
would require 86 paediatric ampoules? 

A, Tieton Sai hits. 

0. And, Doctor, do. read. yous 
report correctly as well.that with.a.dose in that 
amount it is your view that that would require a 
volume of the adult intravenous injectable preparation 
witha volumecotsl) oo) Del Lid tires] 

A, Thatyis correct. 

Q. And again, Doctor, can you 
approximate for us.or relate,;that to the number of 
adult vials that would be required to administer a 
dose in that amount? 

A. I think the paediatric preparation, 
the milligrams<and.midlilbitresyare the sane so it 
would be - well in terms of vials it would 86 vials. 

0. I am sorry, I was talking now 
about,the adult. 

A. Ob? Chneedadult. The wal icor 7. 
8-1/2,.9 vials. 

0. Dector;syou have. alerted us 


once again to arrive at that estimation you made a 
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TORONTO, ONTARIO (Cronk) 


number of assumptions. Could you outline very briefly 
for us the assumptions that you made and the basis 
upon which you made them? 

A. Okay. Let me if I may refer to 
my notes again. 

I assume that the drug was totally 
distributed and again that it was given as a single 
intravenous dose; 100% of it was infused; because 
distribution had to take place death had occurred at 
least five hours after the dose or the dose was 
administered at least five hours prior to obtaining 
a sample; that there was distribution equilibrium 
with a peripheral compartment which includes tissues 
and that the elimination half life was around 30 hours 
and that the time of death occurred or the time the 
sample was obtained was approximately - I had to put 
a specific number in the equation so I assumed a 
specific time interval of six hours between the dose 
and the time of obtaining the sample. 

And I assumed again a weight, the same 
weight of courses” Avolume™or distribucion’ or the 
beta volume distribution and I chose a middle ground 
for this? These estimates range anywhere from 5 to 6 
litres! permki lot up to* lo4er- 1b titres per kilo.) 2 


chose 10 as a mid point. I had no reason to pick 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman ’ dr 7CX. 554 ue 


TORONTO, ONTARIO (Cronk) 
1 
2 either extreme $0 I (picked 10) distres per kilo, but 
3 aS you can see one could legitimately pick either 
4 extreme or anywhere in between and come up with 
5 somewhat different numbers. 
I had-to! iplugia* trate, of relumination 
: or an elimination rate constant into the equation so 
d I assumed a half liféeévoi30 hours. That gives us an 
8 elimination rateteonstant OGn02el) hours, Beciprocal Hours, 
9 and the time interval as I told you was six hours. 
10 Then the equation is a little more 
11 complex here because you have to build into it = you 
12 have: to account for the amount of cdeng tna 15 
eliminated from the body during the time interval as 
‘i well so the equation looks a little different, but 
se it really isn't thatsmuch wietevent. 
15 The volume of distribution times the 
16 body weight times the concentration divided by the 
17 elimination, that is - if anybody wants to get into 
18 this it 2s okay but just take, word, tereit., ste ue 
ate e to the minus K. 2 
Now this factor here accounts for how 
7 much drug left the body during that six hour period, 
ss and if you do that and plug in these numbers to all 
22 that you come out with about 4 milligrams, and this 
23 70 again is 0.07 when you put it into milligrams. 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. Kauffman, dr.ex. soe7 
TORONTO, ONTARIO (Cronk) 


MS. CRONK: Doctor, I think speaking 
Clearly for myself that that 2s qu1 be, enough for me 
to ingest over the evening and I propose, Mr. 
Commissioner, we break at this time. 

THE COMMISSIONER All righty Ten 
OUClOCis? 

MS.0, SCROMKts Baxes. 

Thank, you, Doctor. 


--- Whereupon the hearing was adjourned at 5:00 p.m. 
until Tuesday, November 29th, 1983 at 10:00 a.m. 
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